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BONDED STRAIN GAGE 
PRESSURE TRANSDUCERS 


for static and dynamic pressure measurement 


Exceedingly high frequency response characteristics (flat 
within + 1 db from DC to 20,000 cps) result from the 
small mass and minute deflection of the assembly consisting 
of pressure sensitive diaphragm and strain tube with bonded 
strain gages. Models covering entire pressure range—O to 
60,000 psi—are virtually unaffected by extreme vibration 


or acceleration. 


Unique Norwood design offers repeatability better than 
0.1%, linearity is 0.5% of full scale. Transducers are 
available in a variety of two and four arm bridge designs, 
including models with provision for external shunt calibra- 
tion. Bonded strain gage design means low maintenance 
and high reliability. 


Models are available uncooled or for either air or water 
cooling. With air cooling gas temperatures as high as 
2000°F can be applied safely. Water cooled models can 
measure gas pressures at temperatures to 5000°F, liquids 
to 1000°F. 


Complete Norwood line is described in Bulletin 278. Write 
American-Standard Controls Division, 5900 Trumbull Avenue, 
Detroit 8, Michigan today for your copy. 
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Microminiature 
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Microdot’s microminiature conriectors 

including the world’s smallest 50- 
ohm coax connectors—are available in 
over one million combinations. Plugs 
are available in straight or angle screw 
types and slide-on versions. Recep- 
tacles include printed circuit and bulk- 
Only 


quality materials are used. Conductors 


head feed-thru types highest 
are ot silver-plated copperweld or cad- 
mium bronze, center contacts are of 
gold-plated coin silver Housings are 
silver-plated brass to assure minimum 
electrolysis with aluminum panels. 
“Teflon; “Kel-F; polyethylene, and 


neoprene are used as dielectrics, jack- 


ets, bend relief ¢ aps, and pin protectors. 


Microdot Inc., 
South Pasadena, California 
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Microminiature 
Multi-pin Connectors 





On! ne-quarte! the size of current 


Microdot Multi pins 


tu 
are ivailabl in three shell sizes t con 


re tvpes 
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tain up to 61 power or 19 coaxial con 
tacts in a 1%” shell. Inte rchangs ability 
of parts is featured with inserts avail 
able in a variety of sti Light power 
straight coaxial ind combination 
power-coaxial contacts. Power contacts 


are interchangeable without changing 
dlitic con 
ts to be set up. Micro 
dot Multi-pins are available « ympletely 
assembled with Microdot cable, or in 


unassembled kit form 


inserts ilowing herm pl 


tact arrangeme! 


Microdot Inc., 220 Pasadena Avenue, 
South Pasadena, California 
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MICROMINIATURE COAXIAL CABLE 


Microdot's Cable Facilities specialize in precise metallic braiding of microminiature coaxial 





cables. In a new, ultra-modern plant, special advanced techniques of cylindrical weaving 
are combined with the utilization of highest quality materials and rigid quality control 
methods, to produce a wide range of miniaturized RF frequency cables ...cables designed 
and produced to yield the same matched impedance as required for larger cables 
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“‘Mini-Noise” cable, a result 
of Microdot research, is spe 
ially processed to minimize 
self-generated noise—pre 
vents noise interference 
with low strength signals 
These cables also offer high 
performance in extreme 
temperature ranges 
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Use reader service card in this publica- 
tion, or write today for 4-page folder of 
performance charts, design character- 
istics, and specifications on the follow- 
ing cables: Coax 50, 70, 75, 93, 95 
ohm. Twinax 125 and 160 ohm. Triax 


50 and 93 ohm. 


Twinax cable produced by 
Microdot is a shielded, 
twisted pair of conductors 
utilizing prime dielectrics for 
low loss, featuring controlled 
capacitance and impedance 
Shield is added after insula 
tion and conductors are 
arranged in a balanced to 
ground configuration 
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Triax cable by Microdot 
offers rf leakage below the 
level experienced with 
Double Shielded Coax. Three 
active conductors permit 
feedback to cancel a known 
noise source. Capacitance- 
cancelling hook-ups are pos 
sible for cathode followers. 
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HEAT 


EXCHANGERS 
BY STRATOS 


Maximum heat transfer — Minimum pressure drop 
Plate and Fin— Tubular — Complex shapes 


Light, compact, efficient! These service proven characteristics are 
finding more and more users for STRATOS heat exchangers. Why? 
. . » Commercial, military, marine and electronic cooling applica- 
tions alike, benefit from STRATOS design advances. 


“Custom” applications at reasonable prototype costs and in short 
lead times result from STRATOS design and fabrication techniques. 


STRATOS combines the most effective heat transfer surfaces with 
given minimum pressure drop characteristics and proven structural 
design with fabricated materials compatible with the given appli- 
cation. 


Air-to-air, liquid-to-gas or liquid-to-liquid, from cryogenic to 
extreme high temperature applications, STRATOS experience and 
capability in electronic cooling, refrigeration systems, cooling of oil 
and other liquids, can serve you. For additional information write— 
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A DIVISION OF THE FAIRCHILD STRATOS CORPORATION 


(FORMERLY FAIRCHILD ENGINE & AIRPLANE CORPORATION 
BAY SHORE, L.1., N.Y 
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Martin Bullpup air-to-surface missile 
shown in newly released Defense Depart- 
ment photo an instant after launch from 
Air Force Republic F-105 tactical fighter 
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41 years’ experience in 
building and operating 
global communication 
networks 


(serving 99 countries) 
gives RCA 

unique capabilities in 
space-age communications. 
Talk with us 

if your responsibility 
includes the development 
of international 
communication systems 
between command 

and satellite tracking 
stations. 

Write or telephone 

RCA Communications, Inc., 
Advanced Projects 
Section, 

66 Broad St., New York 4, 
Tel. HAnover 2-1811, 
Area Code 212. 


(A ral The Most Trusted Name in Communications 
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Senator’s Rebuttal 


To the Editor 

After reading your Aug editorial 
(“America Still Wants to Know”), which 
you so kindly sent me, I am rather con- 
fused as to just what is your editorial 
mission. Are you proposing to further the 
interest of missiles and rockets, or are you 
proposing to defend the 
the New York Times? 

First of all, let me with you in 
that I didn’t think the (television) program 
you referred to startling, nor did | 
think we developed the material that could 
have been developed—but this is no place 


inaccuracies of 


agree 


was 


to discuss the additives to that particular 
program. 

The bulk of your editorial concerns a 
story in the Times by Jack Raymond, 


which I still maintain was completely in 
accurate. If you will carefully read the 
entire story by Mr. Raymond, 
note that he flatly credited (Gen.) LeMay 
with plans to appeal for the B-70, which 
up to that time LeMay had never asserted 
He further made the statement that the 
Air Force “is preparing a vigorous appeal 
to Congress,” which the Air Force had 
never indicated that it would 

Then, if you would go further into the 
story, you find the Times com 
pletely to the Air Force a 
leased by the Pentagon on the Moscow Air 
Show. The Air Force up to that time had 
no comments concerning the July 9th Air 
Show. As a matter of fact, General 
LeMay’s answers were practically identical 
to those of General Tommy White's in 


you will 


credited 
Statement re 


prior Congressional testimony and were 
not based upon the Moscow Air Show 
As to this being a “heated denunc 
tion of the Times,” I can’t understand why 
one or two sentences out of hundreds 


during the course of an interrogation con 
stitutes a “heated” discussion. I had 
the denunciation on the Floor of the Sen 


made 


ate two days before, and no one seemed 
to take any cognizance of it, which is 
normal with the liberal press of this sec 


tion, but for you to spend an entire ed 
torial on a case of irresponsible reporting, 
frankly, is beyond me 
The New York Times ‘ 
little bit like some of the Scripture, “He 
dare nct tread upon it.” Inasmuch as you 
have asked for my rebuttal, | 


seems to be a 


would say 


that if the title of your publication is 
MISSILES AND RockeTs, I would stick to 
the subject. Don’t spend your time de 
fending inaccurate reporting by a publica 
tion that, as far as I know, is not related 
to yours, unless perchance it owns yot 
Barry Goldwater 
United States Senate 
‘ ’ 
On ‘Non-profits 
To the Editor 
I read Mr. Gene C. Burns’ letter on 


nonprofit corporations (M/R, Aug. 7, p. 6) 
with great interest. Certainly, I don’t pre 
tend to speak for kindred organizations 
but there are a few things that ought to be 


clarified from the point of view of 
MITRE Corporation 

Mr. Burns accused MISSILES AN 
ROCKETS editors of supporting editorially 
the nonprofit corporations which provide 
technical advice to the military, 
of space advertising placed with the peri 
odical. Heaven help M/R if the dollars 
it receives from MITRE for technica 
cruitment “ads” are of major financial sig 
nificance. Actually, trade publications de 
rive the great majority of their advertising 
revenue from conventional profit-making 
and stock-issuing firms 


because 


It is quite true that most of the “non 
profits” carry on public information ac 
tivity. One of the most serious problems 
facing the world today is a basic limitation 
in the ability to communicate effectively 
Narrow this problem to the United States 
and we find there is an acute communica 
tion problem in government and industry 
as a whole. Although no all-encompassing 
answers have been found 


. 1; 
one solid st 


a workable communications program for 
news media 
In truth, a non-stock, not-for fit 


company is a much misunderstood 
ness entity. Manufacturers 
gard such firms with vague suspicion. Ev 
arms of the government—and bear 

mind The MITRE ¢ orporauion Is chartere 


have q 


invariably 


only to serve the government 
and doubts. They must learn 
not compete with manufactur 
“in-government” 


tions 
we do 


or even organizations 


Rather, we seek at all times to cooperate 
with them as an integral part of the gov 
ernment-industry team that, in MITRE’s 


case, is facing up to the stern tech | 
demands of electronic command 
trol work 

Occasionally, public informatior 
tivity, particularly recruitment adv 
draws job inquiries from people, who for 
one or more reasons, do not qualify f 
posts with the involved organization 


submit it Is regr 


When this happens, | 
table, but hardly fraudulent 
As to 


disguising recruitment put 


[TRE 


effort in a “salary survey” budget, \ 

most assuredly does not. In fact, the firm 
has never conducted a formal salary 

vey. Should a survey be required, howe 


it would be handled openly and wit 


hidden purposes. Since MITRE does p 
ticipate in certain national salary surveys 
client, we seem to be in a position 
to observe any untoward actions on the 
part of other “nonprofits.” 
nothing that we could observe to rate the 
fuzzily worded letter of acc 
Mr. Burns 
MITRE has 
personnel in a conservative but steady pat 
Technical Staff 


as a 


There has 


usation from 
qualified technical 


hired 


tern since the nucleus of its 


205 engineers and _ scientists—formed 
MITRE in January, 1959. At this writir 
our Technical Staff numbers some 450 


backed up by an equal number of techni 
cal and semi-technical people as well 
conventional complement of administrat 
40)) 


(Continued on page 
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the name 
iS new 


Fairchild Stratos Corporation’ is a new name-but the new doesn’t stop 


there. There is dynamic new leadership-new energy and enthusiasm-new 


programs and projects...and the creative technical skills to implement them. 


Perhaps most significant are the exciting new career opportunities ahead 
for creative professionals in such fields as guided missiles, drone systems, 
space satellite equipment, precision mechanical equipment and sophisti- 
cated electronic systems. This is the new 1ook of Fairchild Stratos. This is 


the plan for sound and vigorous growth for the immediate future and for 


the long term. Fairchild Stratos is on the go. 


FAIRCHILD 





STRATOS 


CORPORATION 





* FORMERLY FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


e AIRCRAFT — MISSILES DIVISION « AIRCRAFT SERVICE DIVISION 
HAGERSTOWN, MARYLAND ST. AUGUSTINE, FLORIDA 
e STRATOS DIVISION 
e ELECTRONIC SYSTEMS DIVISION BAY SHORE, L.I., NEW YORK AND 
WYANDANCH, NEW YORK MANHATTAN BEACH, CALIFORNIA 
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The Countdown 











WASHINGTON 
Choosing the Game 


Once again, the Kennedy Administration is staring at 
the problem of establishing an overall defense structure. 
It must decide very soon now on the general outlines of 
defense forces it wants to set out the guidelines on the 
FY °63 DOD budget. The key questions that must be 
answered by the White House: Will we really expand 
our strategic missile forces? Will we really equip a bigger 
limited war force, including a million-man Army? One 
tip-off to the way the wind is blowing could be a decision 
to go beyond the 29th Polaris sub. And that decision 
should be made this fall. 


Readying Abraham Lincoln 


The nuclear-powered Abraham Lincoln—fifth subma- 
rine of the Polaris fleet-—is reported to be taking aboard 
combat missiles in preparation for deployment. The 
Abraham Lincoln is understood to have launched a half 
dozen Polaris missiles near Grand Bahama earlier this 
month. Score: Four successes; two partials. 


Cape Silo for Titan Il 


The Air Force is expected to have at least one of two 
R&D silos ready for launching Titan II's from Cape 
Canaveral in October. The first launching of a Titan II 
is scheduled for November. 


Brief Stop in Moonland 


The first Americans who reach the moon are going 
to have to be quick on their feet. NASA requirements 
laid down for the Apollo program allow only four hours 
for lunar exploration on the first manned mission 


Dyna-Soar: A Speed Up? 

The Defense Department is expected to make its 
decision shortly on whether to accelerate the Dyna-Soar 
program in line with the intent of Congress in passing 
the FY °62 defense money bill. Meantime, an official 
inspection of the Dyna-Soar system mockup is scheduled 
for next month. Some 11,000 to 18,000 hours of planned 
wind-tunnel tests have been completed in the current 
program. 


Who's Confused? 


NASA officials are considering changing the name of 
the Saturn C-3. They feel the C-3 designation is confusing 
because the C-3 has at least two F-1 engines while the C-/ 
has eight H-1 engines, thereby being quite different. And 
then there are all those S stages on the C-3, some of which 
aren’t there anymore and what with the scratching of the 
C-2 which wasn't much like the C-3 either, it’s really 
a mess 


INDUSTRY 


Titan Man-hours Slashed 


The Martin Co. has cut by more than two-thirds the 
man-hours expended in the production of a Titan 1. The 
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man-hour rate for early missiles was 75,000; now, half- 
way through the production run, the rate is 19,000. The 
man-hour rate for the first five Titan II’s has averaged 
35,000. 


RAC Contract Due Soon 


The Army is expected to sign a contract soon with 
its new “non-profit” company—Research Analysis Corp 
The new “think factory’—successor to Johns Hopkins’ 
ORO— is expected to take over most of the ORO person- 
nel and occupy ORO’s old headquarters near Washington 
The initial contract for FY "62 is expected to run between 
$4 million and $5 million. 


New Product Names Dept. 


The U.S. Air Force, that great coiner of Space Age 
nomenclature, is now distinguishing between equipment 
and such cloudier products as system studies by the 
names: “hardware” and “software.” 


R&D Inteiligence 


NASA is recommending a 6-segment solid Nova 
engine (see p. 14) to the joint DOD-NASA space 
booster committee. . . . A solar flare observatory is being 
set up in Antarctica by the National Science Foundation 
and Douglas Aircraft. It will start operations in De- 
cember. . . . Kaiser Industries reports a 1961 first half 
loss of $3.4 million from joint ventures in the construction 
of ICBM bases. . . . Russian astronomers are saying the 
moon would be a wonderful place to set up a telescope— 
no mention of missiles 


INTERNATIONAL 
West German Big Missile Punch 


West Germany by 1963 will have a major stockpile 
of missiles capable of launching nuclear warheads. Each 
of the West German Army's 12 divisions is expected to 
have a battalion of Honest Johns; each corps a battalion 
of Sergeants. The West Germans also will have a sizeable 
force of Pershings and air-breathing Matadors 


French Mail by Rocket 


CNET is reported to have tested some new nose 
cones in recent launchings of mail rockets in the Sahara 
CNET is cooperating with Latecoere in the R&D postal 
rocket project. The nose cones were made for new Sud 
Aviation Belier and Centaure rockets 


Overseas Pipeline 
The Czech Army is showing off a new Czech-made 
antitank missile. . . . The French nuclear test site at 
Reggane in North Africa is to be used as an impact zone 
for missile warhead tests . The West Germans are 
talking about establishing a Federal Agency for Space 
Research 








GENERAL METALS 
ACQUIRES 
AIRCRAFT PRODUCTS 
BUSINESS 


General Metals Corporation, Industrial 
subsidiary of Transamerica Corporation, 
announced today that it had acquired the 
Aircraft products business of Gladden 
Products Corporation, Glendale, Calif. 

William E. Butts, General Metals’ 
President, said the acquisition includes 
lines of hydraulic and pneumatic com- 
ponents for aircraft and missile, the pro- 
duction of which will be continued from 
the General Metals Adel Division Plant 
at Burbank, California. Technical and 


production personnel engaged in their | 


manufacture at Glendale will continue 
that activity for General Metals at the 
Adel Plant. 

The other subsidiary companies of 
Gladden were not included in this trans- 
action, Mr. Butts said. 


cializes in the design and manufacture 
of hydraulic, pneumatic, fuel and elec- 
tro-mechanical systems and power gen- 
erating packages for aircraft, missiles, 
rockets and ground support applications. 
Butts said the combined operation will 
continue to specialize in these fields, 
offering products which have been devel- 
oped through the experience of each 
company during many years, 

During the past eighteen months, 
General Metals has completed the en- 
largement of its facilities in Houston, 
Texas and in the San Francisco Bay Area 
has integrated the Enterprise Division 
with its iron and steel facilities in Oak- 
land. The Company’s Enterprise Diesel 
Engine Division at Oakland produces 
Diesel Engines for stationary power plant 
and Marine application, 
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The Missile / Space Week 





Ranger Backup Shot 
Set for October 


NASA is planning a_ second 
Ranger launch in October—backup 
to Ranger I which failed Aug. 23 to 
go into its planned 37,500/685,000- 
mi. orbit. 

Ranger I wound up in a 105/312- 
mi. earth orbit when its Agena B 
stage failed to restart as programed. 

Although the flight was at first 
believed to be almost a complete 
failure, NASA officials said later the 
lunar spacecraft’s attitude stabiliza- 
tion system was working perfectly. It 
was locking onto the sun properly 
and when it passed into the earth's 
shadow its nitrogen jets fired in a 
vain attempt to find the sun again. 

The earth orbit, however, pre- 
cluded proper functioning of the ex- 
periments aboard, which were de- 
signed to measure magnetic fields, 


| energetic particles and their interac- 





Adel Division of General Metals spe- | tion in deep space. Ranger I was in a 


91-min. orbit with an inclination of 
33°. 


NASA Hunts for Apollo HQ 


A four-man team from NASA 
last week surveyed possible sites for 
the $60-million manned space flight 


center which will direct Project 
Apollo. 
The team visited Tampa and 


Jacksonville, Fla., Shreveport and the 
central Louisiana area and Houston, 
Tex. 

NASA officials said that other 
areas will be inspected, but that the 
team’s future schedule has not been 
worked out. 

Sixty million dollars for the new 
center was included in the space 
agency’s Fiscal 1962 budget. Officials 
said that the site should be picked 
and construction work begun by the 
end of this year. 

The center, to have 1600 em- 
ployees, will be the focal point for 
training Apollo astronauts and will 
handle development of the spacecraft. 

The NASA survey team is headed 
by John Parsons, deputy director of 


| Ames Research center. 


The criteria for the selection of 
the site includes: accessibility to 
water transportation, modern com- 





munications, skilled labor market, in- 
dustrial complex, proximity to higher 
education, a land area of 1000 usable 
acres, and availability of interim 
facilities. 





MA-4 Postponed Twice 


The scheduled launch of the 
MA-4 unmanned Mercury capsule 
(above) into earth orbit was post- 
poned twice last week because of 
technical difficulties in the spacecraft 

The shot was rescheduled for Fri- 
day, Aug. 25, but space agency 
officials said it might be delayed until 
this week. 

NASA officials did not divulge 
what specific problems forced the 
postponements. 


Saturn Altimeter Award 


NASA has awarded Ryan Elec 
tronics a contract for development 
and fabrication of a_ high-altitude 
radar altimeter for the Saturn booster 

The $450,000 contract with the 
San Diego, Calif., firm is to be com- 
pleted within 14 months 


More Titov Data 


The Soviet newspaper Pravda 
said that a large number of tracking 
stations were used to monitor Gher- 
man Titov’s 17'%2-orbit spaceflight 

The paper said ships in both the 
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Atlantic and Pacific were used and 
all calculations were carried out at 
several different points simultane- 
ously by electronic computers. 

It indicated that the capsule had 
been equipped so that Titov could 
have landed safely and survived in 
water or uninhabited locale. 

Pravda also said at least two pos- 
sibilities would have forced premature 
completion of the flight; a sudden 
increase in sun radiation or illness or 
distress affecting Titov. 

The paper also published photo- 
graphs of Titov, transmitted to earth 
by TV. Five of the pictures were 
taken by a camera with a narrow- 
angle lens, centered on Titov’s face, 
and two by a wide-angle lens, with 
a view of his body and part of the 
chamber. 


Work Stoppage Bill 


A bill has been introduced in the 
Senate aimed at ending unauthorized 
work stoppages at missile bases 

Under the bill, employees who 
took part in walkouts, slowdowns or 
other concerted work stoppages not 
authorized by their union could be 
fired. 

The measure was sponsored by 
Sen. Carl Curtis, with Sens. John L 
McClellan and Karl Mundt. McClel- 
lan is chairman, and Curtis and 
Mundt members, of a special com 
mittee that recently held hearings on 
the problem 


No More MR Flights 


The space agency announced last 
week that there will be no more 
manned suborbital flights down the 
Atlantic Missile Range. 

[he NASA announcement 
that Project Mercury officials will 
now devote themselves to getting a 
U.S. astronaut into orbit late this 
year or early next year. (M/R, July 
31, p. 16). 

The agency said that all expected 
results of the suborbital series had 
been achieved and no further flights 
would be necessary. 

It added that all seven U.S. astro 
nauts would be considered for Project 
Mercury’s first manned orbit shot. 

The manned = suborbital 
chalked up two successful flights, one 
by Astronaut Alan Shepard last May 
5 and another by Virgil Grissom on 
July 21. 


said 


series 
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Explorer Loud and Clear 


NASA officials say the Explorer 
XII satellite is sending more infor- 
mation back to earth than any other 
satellite launched. 

This stems from the satellite’s 
highly elliptical orbit which permits 
it to be in contact with ground sta- 
tions for far longer periods than other 
orbiting spacecraft. 

The satellite—launched August 
15—is designed to study the Van 
Allen radiation belts and energetic 
particles in space. Officials said it 
would be about two weeks before 
data on the radiation belts can be 
analyzed. 

Orbiting period of the satellite 
is 26% hours. Its apogee is 47,800 
miles, its perigee, 180 miles; and its 
inclination is 33.3 degrees. 

Officials estimated its life at one 
year, at least. Three similar satellites 
will be launched over the next 2'2 
years. 





Shots of the Week 


e A Polaris was destroyed 33 


seconds after launch when it veered 


= 


Up to 262,000 counts 
per revolution 











off course after being fired from the 
U.S.S. Observation Island. It was the 
third straight failure of the advanced 
A2 in a shipboard launching after 
three successes. 

e The Army’s Pershing had its 
7th successful launching as Army 
Secretary Elvis Stahr looked on. 

© A SAC crew - successfully 
launched an Atlas from Vandenberg 
AFB. The Air Force said the 576th 
missile squadron “fully demon- 
strated” their proficiency. 


New Nortronics V.P. Named 


The Northrop Corp. has ap- 
pointed William F. Ballhaus execu- 
tive vice president, and named Fred- 
erick Stevens vice president and 
general manager of its Nortronics 
Div., succeeding Ballhaus. 

Stevens has been vice president 
and manager of Nortronic’s Elec- 
tronic Systems and Equipment Dept. 

Ballhaus, a vice president of 
Northrop and general manager of its 
Nortronics Div. since August, 1957, 
joined the company in 1953. 

Both men are graduates of Cal 
Tech. 
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POSITION TRANSDUCERS 


Performance: 

@ Digital pulse output from rotary motion 
nput 

@ Resolution to 262,000 counts per 
revolution 

@ Forward and backward rotation counts 

Up to 32,000- counts @ Provisions for zero reset 
per revolution @ Linear & Non-Linear functions 
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BROOKS of House. 





ALTHOUGH NOT outwardly ap- 
parent, congressional concern over the 
expanding role of non-profit corpora- 
tions in government research and de- 
velopment programs is continuing to 
mount. 

The outlook: Public hearings later 
this fall or early next year and congres- 
sional recommendations for some form 
of federal regulation. 

The principal congressional commit- 
tee currently digging into the operations 
of the “non-profits” is the House Com- 
mittee on Science and Astronautics, 
headed by Rep. Overton Brooks (D- 
La.). Several other important commit- 
tees—particularly the powerful House 
Defense Appropriations Subcommittee 
—are keenly interested. 

Meantime, the Bureau of the Budg- 
et is proceeding with its own study of 
the “non-profits” in line with a directive 
issued earlier this month by President 
Kennedy. The study is due before Dec. 
as 

Congressional hearings on “non- 
profits” had been expected late this 
summer. However, preoccupation with 
the Berlin crisis, the increased space 
program and other matters forced Con- 
gress temporarily to put the “non- 
profits” question aside. 

The Administration's inquiry could 
bring about a further postponement 
until the inquiry is completed. There is 
some feeling in Congress that this is 
one of the major reasons why the in- 
quiry was ordered. 

The President's directive to David 
Bell, Budget Bureau director, said that 
he should specifically look into: 

—“The effect of the use of contrac- 
tors on direct federal operations, the 
federal personnel system, and the gov- 
ernment’s own capabilities, including 
the capability to review contractor 
operations and carry on scientific and 
technical work in areas where the con- 
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Concern is growing... 





Will Congress Regulateh 


Influential members are asking whether DOD's annual 


$325-million investment in such firms really cuts costs 


tract device has not been used, and 
policies and actions needed to increase 
the government's capabilities in these 
respects.” 

—“The policies, if any, that the 
government should follow in controlling 
the salaries and fringe benefits of per- 
sonnel working under a contract and 
the appointment of management and 
dismissal of such personnel .. .” 

In general, the President said: “I 
would like to have full consideration 
given to the limitations which make 
direct federal operations difficult and 
to the development of proposals for ad- 
justments and new concepts in direct 
federal operations which would provide 
the government with greater flexibility 
in determining whether the public in- 
terest would best be served by the use 
of contractor or direct government 
operations.” 


© Burning questions—Through the 
foggy sentences, the President raised 
two of the main questions that are being 
increasingly asked by congressmen: 
What effect is the salary structure of 
the “non-profits” having on industry 
and the Civil Service? Is the public 
interest being served in accomplishing 
tasks more competently at reduced cost? 

The directive appeared to pass over 
several other equally significant ques- 
tions that are being raised on Capitol 
Hill. 

One of these is whether the “non- 
profits” could be or are being used for 
the dissemination of proprietary infor- 
mation among defense contractors. 
Another is whether “non-profits” could 
be or are being used to “wire in” sub- 
contracts for contractors. 


® The investment—tThe total value 
of all Defense Department contracts to 
non-profit corporations and institutions 
of various types is running today at 
about $325 million a year. 





This figure includes everything fron 
contracts with universities—where the« 
contract is incidental to the institution's 
primary operations—to companies suct 
as Aerospace Corp. which were createc 
solely to handle government assign 
ments. 

Further refinement of this figure is 
made difficult by the many gray areas 
involved. However, some fairly firm 
figures are available. 

The bulk of the non-profit contracts 
are awarded by the Air Force. In FY 
62, the Air Force expects to award a 
total of about $198 million in contracts 
to non-profit companies and organiza 
tions. 

More than half of this—$107.9 
million—will go to six contractors 
RAND, ANSER, Lincoln Laboratory 
MITRE, STL and Aerospace. 

The Army and Navy combined are 
expected to award at least some $30 
million to non-profit companies and 
organizations. 

However, these figures for the three 
services do not include many of the 
university research contracts or con 
tracts let by ARPA or the Office of the 
Secretary of Defense. 

Another way to get at how much of 
the defense budget is going to non-profit 
companies is by separating the con 
tracts that are awarded to so-called 
“captive” organizations and those or 
ganizations that handle federal projects 
as only part of their total activities. 

The total value of all defense con 
tracts going to the former are now 
running at about $153 million a year 
Of this, about $35 million is going for 
operations research—the “think fac 
tory” group. 

® Really necessary?—Critics of the 
“non-profits” contend that most of these 
contracts are unnecessary; that the same 
job could be done cheaper and bette: 
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tgNon-profits ? 


by James Baar 


by the services themselves and by 
private industry. 

The services and the Defense De- 
partment contend that they could not; 
that truly objective studies and advice 
can not be obtained from hardware 
manufacturers and that a sufficient num- 
ber of technically qualified people can- 
not be retained within the salary struc- 
ture of the government. 

Critics contend that the “non- 
profits” have hired technically qualified 
staffs by raiding industry and the gov- 
ernment—and thereby driving up the 
salary scale in industry. 

The “non-profits” and the services 
contend that the “non-profit” organiza- 
tions’ salary scales are based on the 
going rates in private industry; that 
only a relative few people have trans- 
ferred from the government to the 
“non-profits;” and that in many cases 
men have switched from industry to the 
“non-profit” companies at great finan- 
cial loss. 


‘ FY’ 
(Millions) 


$ 11.6 


RAND 
1.0 
15.3 


ANSER 

LINCOLN LAB 
MITRE | 15.0 
STL: 825 a pr meor 348 ; 








AIR FORCE BUDGET for “non-profits” is 
almost % of total $325 million spent by 
Pentagon in Fiscal Year 1962. 
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|. GETTING 


Aerospace President 


Critics contend that the operations 
of the “non-profits,” far from costing 
less than they would if performed by 
private industry, actually cost more. 
This contention is based on a charge 
that because the captive companies are 
“non-profit,” their costs are not suspect 
and, therefore, tend to be excessive 


The “non-profits” and services insist 
that all costs are closely watched. How- 
ever, some tentative studies show that 
costs by “non-profits” are seldom 
disallowed. 

© Chief target — Unquestionably, 
the “non-profit” company under the 
greatest fire in recent months has been 
Aerospace Corp., the Air Force's suc- 
cessor to STL, and principal technical 
adviser on missile and space R&D pro- 
grams. It has a staff of more than 2600 
employees. Plans call for nearly dou- 
bling the staff in the next 18 months 

The Air Force requested $35.2 mil- 








F. 8. COLLBOHM 
RAND president 


Cc. W. HALLIGAN 
MITRE president 


in the budget submitted to Congress 
During FY ‘61, Aerospace received 
$26.4 million, covering its initial or 
ganization period. 

The House Defense Appropriation 
Subcommittee slashed $5 million from 
the Air Force request and bitingly said 
in reporting out the defense money 
bill: 

“The Committee feels that the sal 
aries paid by the Aerospace Corp. are 
excessive; that its overhead costs are 
too high and that it plans to employ too 
large a staff. The Air Force should 
either be able to obtain its required serv- 
ices from Aerospace Corp. for $30.2 
million or find another method of cop- 
ing with the problems involved.” 

The Defense Department accepted 
the cut in soothing tones and Congress 
sustained it on the floor. 

Nothing since then appears to have 
changed the attitude of Congress toward 

































































lion for Aerospace Corp. for FY ‘62 the “non-profits.” 3 
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SALARY SCALES OFFERED by “non-profits” constitute a principal target of congressional 
criticism. These figures, based on official studies, show the number of persons in various 


salary brackets at some “non-profit” firms. 
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Will liquid Nova slip? . . . 


Big Moon Booster Decisions Looming 


NASA prepares to pick lunar launch site, release 
specs for Nova-type solid, study liquid Nova proposals 


SPACE OFFICIALS are edging 
closer to three key decisions affecting 
big booster systems for the U.S. lunar 
program. — 

e Within the next 30 days NASA 
is expected to designate a launch site 
for moon vehicles. First choice is Cape 
Canaveral; the east coast of Georgia is 
second. 

@ Wraps will be taken off the speci- 
fications for the Nova-type solid booster 
at a bidders conference in late October 
or early November. 

© Design studies for the F-1 engine- 
powered liquid Nova vehicle are due to 
be submitted to NASA in September. 
The studies were made by North Amer- 
ican, Lockheed Aircraft Corp. and Gen- 
eral Dynamics/ Astronautics. NASA 
hopes to award the hardware design 
contract by the end of the year. 

This timetable is threatening to build 
some slippage into the liquid Nova 
development. The F-1 engine was fired 
Aug. 16 for the 19th time at thrust 
levels over | million lbs.— indicating it 
is meeting its schedule for on-time deliv- 
ery in early 1963. There are estimates 
that it may take 24 to 30 months to 
produce the vehicle, which would push 
back the first flight tests into 1964— 
a year after the F-1 is ready. 

Some officials are indicating, how- 
ever, that the F-1 may be put to work 
in the Saturn C-3 in 1963, which would 
take up the slack. 

e Site survey—A NASA survey 
team conducted its last tour of pro- 
posed launch sites for the Nova vehicle 
last week. Besides Cape Canaveral and 
the Georgia coast, other areas con- 
sidered seriously were the coast of 
Texas and White Sands Proving 
Grounds, N.M. 

White Sands was ruled out because 
there is no water access to it. The Texas 
site lost favor because launchings from 
it would fly over inhabited land masses. 

The survey team’s final recom- 
mendations are expected to be in the 
hands of NASA administrator James 
Webb sometime this week. Most NASA 
officials favor Cape Canaveral because 
of its existing tracking and ground facil- 
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ities. On the other hand the Georgia 
site would prevent overcrowding Cana- 
veral’s launch facilities while still per- 
mitting use of the Atlantic Missile 
Range tracking system. 

Whichever site is selected, NASA 
officials expect to spend from $25 mil- 
lion to $50 million on land acquisition. 

While the question of whether one 
launch site can be used for both the 
solid and liquid versions of Nova has 
not been resolved, the setting of a date 
for a bidders conference on the solid 
engine awaits only a decision as to its 
specifications by a joint NASA-DOD 





A New Medium Booster? 


NASA IS entertaining the possibility 
of building an entirely new medium- 
thrust space booster to replace Thor and 
Atlas. 

First step in this direction was the 
award of a six-month contract to Space 
Technology Laboratories Inc. last week 
to study the payload capabilities of ex- 
isting medium-class vehicles with re- 
spect to future satellite and space probe 
requirements. 

It is understood the study was mo- 
tivated by a belief within NASA that it 
might be cheaper to develop an entirely 
new vehicle than to continue using 
Thor Agena B and Atlas Agena B. 

Thors and Atlases, depending how 
they are modified, are reported to cost 
NASA anywhere from $4-6 million 
apiece. This does not include develop- 
mental costs, which were paid largely 
in their R&D as missiles. 

To get under $4 million and amort- 
ize R&D as well, any proposed new 
space booster would probably have to 
be either solid- or storable liquid-fueled. 
It also would have to be planned for an 
extremely long production run. 

Other factors which influenced the 
NASA study apparently are growing 
problems with mating spacecraft to 
Thor and Atlas and a conviction that a 
rocket designed from the “ground up” 
as a space booster would be more re- 
liable. 





by Hal Taylor 


committee on launch vehicles. 

It had been hoped that the confer 
ence could be held in October, but the 
decision of the committee—expected i: 
about seven weeks—may delay it for 
short while. 

e Segmented solid—NASA has rec 
ommended the committee approval o/ 
the following specifications for the solid 
first stage: 

e@ Eight clustered engines with 
thrust of 2.5 million Ibs. each for a total 
first-stage thrust of 20 million Ibs. Eac! 
engine would have six segments. 

e The stage would have an overa 
length of 120 ft. and each engine 
diameter of 160 inches. Total diamete 
of the stage would be 45 ft. 

e Gross weight of each engine 
would be 1.3 million Ibs., for a total 
weight of 10.1 million Ibs. Each seg 
ment would weigh 231,000 Ibs. Tota 
weight of the four-stage vehicle would 
be 12.2 million Ibs. 

@ It would be able to boost a pay 
load of 170,000 Ibs. to escape velocity 

e Stage burning time would be 10 
seconds. 

Certain space officials have called 
for a wider diameter for each engine 
with a resulting cut in the number of 
engines in the stage. This is being stud 
ied by the committee. 

Development of the solid version of 
Nova would have gone a lot faster if 
more money had been made available 
For instance, there is a decided lack of 
money for such things as designing the 
Stage, studying the question of the ir 
teraction of the solid stage with the rest 
of the vehicle and the development of a 
guidance system. As a result, much of 
this work will be put off until money 
is obtained in Fiscal 1963 appropriatior 
bills. 

The space agency has not yet re 
leased much information concerning the 
specifications for the liquid version of 
Nova. This apparently is because the 
three design studies have not been com 
pleted and no decision has been forth 
coming from the joint agency launc! 
vehicle committee. 

Reportedly, it is quite possible tha 
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NASA will first award a design con- 
tract for the stage before the end of 
the year and then award a contract for 
its production later. 

The liquid-powered F-1 engine will 
have a thrust of 1.5 million lbs. How 
many engines will make up the first 
stage still has not been decided. 

Dimensions of the liquid version 
are expected to approximate a total 
height of 340 ft. The first stage will be 
about 45 ft. in diameter, second stage 
35 ft. and third stage about 27 ft. 

Present plans call for test-flying both 
liquid and solid versions before reach- 
ing a final decision as to which will be 
used to boost the Apollo spacecraft to 
the moon. 

e F-1 for Saturn C-3—Information 
turned up by MISSILES AND ROCKETS’ 
West Coast Bureau indicates that 
NASA is expecting to move quickly on 
the Saturn C-3, which is to be powered 
by two F-1 engines. 

Erich Neubert, the Marshall Space 
Flight Center's associate director for 
R&D, says while the C-3 will not have 
the Saturn C-1 eight-tank booster con- 
figuration, it would be designed for al- 
most the same burning time. This in- 
dicates greatly increased tankage and, 
therefore, external size—spelling a re- 
quirement for new or drastically modi- 
fied ground launch facilities. 

Neubert maintains that the F-1 will 
not sit in a warehouse for any substan- 
tial period after delivery. The C-3, it is 
claimed, can be ready for mating with 
the F-1 when the engine is delivered, 
presuming the go-ahead is given by the 
expected date of January 1. This means 
that NASA must firm the C-3 design, 
modify tooling, begin metal work, test 
the structure in many ways, and have 
the vehicle ready for test—all within 
the twelve months available before the 
F-1 delivery. 

The Nova vehicle 


itself, Neubert 





WESCON Speaker for Active 
ComSats in Stationary Orbits 


by Charles D. LaFond 


SAN FRANCISCO—Stationary-orbit ac- 
tive satellites must become the backbone 
of future global telecommunications. 

Excluding special military require- 
ments, passive satellite communication 
systems will never be economically 
competitive with high-capacity active 
satellites. 

These findings were presented here 
last week before a technical session of 
the 1961 Annual Western Electronic 
Show and Convention (WESCON) at 
the Cow Palace. 

S. G. Lutz of Hughes Research 
Laboratories, Malibu, Calif., supported 
his argument with a list of 12 significant 
advantages—seven economic and five 
technical—for the stationary-orbit ac- 
tive system. He conceded that there are 
space-technology and propagation-delay 
problems to be overcome; and he em- 
phasized the need for more planning 
and regulation of the stationary satellite 
communication systems. 

Lutz stressed that his study concen- 
trated on commercial, high-volume, 


| common-carrier satellite systems and on 


to design and build, if past vehicle- | 


design experience holds true. There was 
no explanation why Nova would take 
at least two years, and the “completely 
new” C-3 could be ready in one year. 
Apparently referring to Soviet suc- 
cess with Vostok II, Neubert said: “No 
event will push development of F-1 or 
Nova at the sacrifice of reliability”. 
Some observers see a possibility— 
albeit remote—that future develop- 
ments in solids might conceivably leave 
the F-1 engine in the same situation as 


Rocketdyne’s E-1, which was begun as | 


a research engine to see if rockets of 
half a million Ibs. thrust were feasible. 

As the E-1 proved the feasibility, 
there was some slight effort made to 
design a vehicle to take advantage of 
then-existing hardware and _ tooling. 
However, no vehicle was designed and 
the E-1 died without ever flying. 3 
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their governmental point-to-point coun- 
terparts. Further, he assumed the ulti- 
mate goal of achieving the most com- 
munications per system dollar spent. 

e Components galore— The con- 
tinuing hold of small-components ex- 
hibitors in the great Cow Palace was 
never more evident. There was only a 
sprinkling of system-type displays— 
these being a few missile systems, space 
chambers, and major computer and 
guidance subsystems. 

The available 1170 booths 


were 


| fille acity by th: ) ex- 
said, would take about 24 to 30 months | ed to capacity by more than 800 ex 


hibitors. 

Attendance during the four-day 
meeting was expected to exceed 36,000. 

To heighten interest throughout the 
42 technical sessions, panels provided 
enlightened critiques of each paper. In 
general, three papers were delivered in 
each session, for a total of over 120 
topics. 

By M/R’s press time, considerable 
interest had been generated by a special 
“Arms Control” discussion. The two- 





Correction 


Roy P. Jackson of Ford Motor 
Co.’s Aeronutronic Division, New- 
port Beach, Calif., who heads the 
compan:’s Saturn project team, 
was inccrrectly identified as John- 
son in last week’s COUNTDOWN. 











hour night session was scheduled to 
provide five nationally known authori- 
ties covering each critical area of the 
subject: technical, military, politico- 
economic, psychological problems, and 
nuclear consideration. 

Dr. L. C. Van Atta, former special 
assistant for arms control to the Direc- 
tor of Defense Research and Engineer- 
ing, was to chair the panel. Other panel- 
ists included Dr. W. H. K. Panofsky, 
Stanford University; Rear Adm. P. L. 
Dudley, Joint Chiefs of Staff; Harry 
Rowen, DOD; Dr. D. G. Brennan, 
MIT's Lincoln Laboratory; and Dr. 
C. E. Osgood, University of Illinois. 


e Satellite communications — Lutz 
eliminated military communication sat- 
ellites from his argument for several 
reasons: 

—The Courier-type low-orbit mem- 
ory satellite offers military security ad- 
vantages that far outweigh commercial 
limitations. 


—Echo-type passive systems are 
virtually non-jammable. 

—The Project Needles (orbital 
chaff) approach appear virtually in- 


destructible. 

— Active non-stationary systems em- 
ploying high power densities or the 
equivalent in correlation coding offer 
advantages for communication with ve- 
hicles (but at a sacrifice in data capacity 
and frequency-sharing ability). 

— Finally, he said, while commercial 
systems evolution can be predicted with 
a reasonable accuracy, new military re- 
quirements or new techniques for satis- 
fying military requirements could at any 
time invalidate predictions of ultimate 
military systems. 

© Passive systems countered—Lutz 
believes the immunity of passive satel- 
lites to electronic failure is an advantage 
easily overemphasized. 

Active systems, he asserted, can be 
competitive with present transoceanic 
cables even if satellites are replaced on 
an average of once a year. 

Further, he said that Bell Telephone 
Labs is now designing a satellite-travel- 
ling wave tube which will have an 18- 
year life expectancy. Submarine cable 
repeaters have already shown similar 
operating life without tube failure. 

The problem with passive satellites 
—as with non-repeater submarine cable 
in the past—is the intolerable system 
cost per circuit. 

While it is true, he said, that passive 
satellites offer higher capacity per dollar 
in orbit, the real cost is reflected in the 
shift of electronic burden to ground ter- 
minals and resultant higher total cost. % 
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Available by ’63... 


DEIMOS Manned System Is Described 





MARTIN ARTIST'S CONCEPTION shows sequence of DEIMOS system from ren- 


dezvous and closing of first crew and mission module (top) through crew replacement 


Denver—Details of Project DElI- 
MOS, a manned space logistics system 
which could be operational by 1963, 
have been disclosed here by Martin- 
Denver. 

The system has been proposed to the 
Air Force as an interim step to such 
systems as MTSS (Manned Test Space 
Station), SLOMAR (Space Logistics, 
Maintenance and Repair) and SMART 
(Space Maintenance Repair and Tech- 
niques). Company sources report initial 
Air Force reaction as favorable, and a 
detailed technical report now is being 
drawn up for presentation to the Air 
Force and Department of Defense late 
this year. 

Sundstrand Aviation and Hughes 
Aircraft are working actively with The 
Martin Co. on the proposal. Since the 
project calls for use of a scaled-up 
two-man Mercury capsule, Martin also 
has discussed it with McDonnell 
Aircraft. 

DEIMOS is a company acronym 
for Development and Investigation of a 
Military Orbital System. It also is the 
name of the second moon of Mars. 

® Railroad style—As described by 
Dr. Carl Kober, director of advanced 
technology at Martin-Denver, DEIMOS 
is an effort to standardize a space logis- 
tics system on a “railroad” concept. It 
would employ standard “freight cars” 
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and “passenger cars” with standard 
couplings to carry varying payloads into 
orbit. Once there, they could be as- 
sembled into what might be called a 
space train. 

Booster for the system would be a 
modified two-stage Titan I/ 

“Since this is not an ambitious pro- 
gram, we could begin flying in the 
middle of 1963, employing a two-man 
Mercury capsule,” Dr. Kober 
To achieve this date, hardware develop- 
ment would have to begin this year 

With modification, Titan Il is be 
lieved to be capable of putting into 
300-mile orbit a capsule of approxi- 
mately 10,000 Ibs. This would be unit 
weight of the passenger and freight 
sections. 

Astronauts could be shuttled back 
and forth to the space train when 
desirable 

“The technology is ripe and mature 
enough to do this,” Dr. Kober says. A 
big advantage of the system, Dr. Kober 
points out, is that no need exists for new 
hardware—both Titan Ii and _ the 
Mercury capsule are available. 

© Making connections — Coupling 
in space offers the major problem to be 
solved in the system. First requirement 
in this is accurate rendezvous. Dr. 
Kober dismisses the rendezvous prob- 
lem as oOver-stated. 


asserts 


“It is easier to do than aerial re 
fueling,” he asserts. 

A tougher problem is that of sealins 
against a vacuum so that the crew of 
the space train can move freely fron 
one module to another. The require 
ment also calls for the ability to break 


the seal and re-use it in space wher 
necessary. 
Now in the preliminary desig: 


phase, the seal interestingly enough 
based on the same general principle as 
a railroad coupling pressure hose 
Rendezvous problems of the syste: 
are being worked out at Hughes Air 
craft. Sundstrand is working on a solar 
drive turbo-generator for the system 
The solar concentrator would be ex 
tended on the end of a long arm. Its 
deployment technique calls for inflatior 
of a balloon, rigidization by foam 
jection, and burnoff of the balloon 
The resulting aluminized Mylar 
flector would have a parabolic surface 
of revolution with a 60-deg. rim angle 
Deployment time is estimated at 23 mi 
The system is designed to suppl) 
5 kw continuously for at least one year, 
at an 0.95 reliability factor. Its weight 
is estimated at 465.8 Ibs 


e Salt for storage—Details of 
power system released by Sundstran 


show the unit employing a heat ex 
changer designed to minimize solar 
re-radiation from the cavity moutl 


while transferring solar heat efficiently 
to both lithium hydride and sodium fluo- 
ride for subsequent transfer to th 
working fluid (rubidium) 

Sundstrand says the 
serve to store sufficient thermal energy 
to continue boiling and superheating 
the rubidium during transit through the 
earth’s shadow 

The four-stage axial turbin 
directly drives an electromagnetic a 
ternator and coolant/condensate pum; 
at 24,000 rpm. A circular plate cor 
denser is used in recovery, with the 
condensed liquid separated from the 
vapor by the centrifugally created grav 
ity. It is recovered by coolant-powered 
jet induction pumps at the rim, then re- 
turned to the coolant/condensate pump 

Sundstrand has developed the pow 
erplant under an Air Force Systems 
Command contract aimed at proving 
out feasibility of solar power units of 
up to 15 kw. 3: 


molten salts 


flow 
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THIS IS Witceor]... A NEW CARBON MATERIAL 


Two years of research and development by H. I. Thompson Fiber Glass Co. have produced this latest break- 
through in a high-performance insulation material. Hitco-C’s advantages are impressive: 


* Lower thermal conductivity and a low ablation rate compared to other carbonaceous materials 
* Compatibility with most resin systems and with all reinforced-plastic fabrication techniques 

* Availability in production quantities. 

* Uniform quality. 


* Availability in fiber form, and in fabric rolls 33” wide and 50 yards or more in leneth. 


The characteristics of greater length and a stronger material make Hitco-C fabric superior for coating opera- 
tions. Molded and laminated parts fabricated with Hitco-C demonstrate excellent physical properties 


For full information send for Technical Bulletin 1-3B 


1.1. THOMPSON FIBER GLASS CO. 


ings] 16/1 West Florence Avenue * Inglewood, California * ORegon 8-625] 


WRITE OR CALL YOUR NEAREST HITCO FIELD ENGINEER. EASTERN: Tom Kimberly, 38 Crescent Circle, Cheshire, Conn., 8R 2-6544, Fred W. Muhlenfeld 
6659 Loch Hill Rd., Baltimore 12, Md., VA 5-3135. MIDWEST AND SOUTH: Burnie Weddle, 5650 Colton Dr. N.E., Atlanta 5, Ga., Phone 255-7804 
SOUTHWEST: Marshal! Morris, 2850A W Berry, Rm. 7, Fort Worth, Tex., WA 4-8679. SAN DIEGO hn Veil, 9048 Haveteur Way, BR 8-5350. SACRAMENTO 
Raymond Cutler, 4411 Surite St V 3-7243. CANADIAN PLANT: THE H. |. THOMPSON C f CANADA LTD., 60 haston St., Guelph nt., TA 2-6630 
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UNSEEN BUT NEVER LOST. Far down in the secret depths of the sea America’s Polaris 
submarines can cruise for many weeks, poised for free world defense. Without surfacing, 
men of these submarines can pinpoint their exact position constantly. The equipment to 
perform this precise duty is called Mark li SINS (Ship's Inertial Navigation System). The 
first operational SINS was designed, built, and delivered in record time by Autonetics. 


Electromechanical Systems by Autonetics 4) Division of North American Aviation 





Receive your personal copy of 
missiles and rockets every week 


Examine this copy of Missiles and Rockets, The Missile/Space Weekly 
You will quickly see why M/R is relied upon by subscribers for fast- 
breaking news stories and complete technical editorial coverage of 
electronics, guidance, propulsion, advanced materials, ASW and 
ground support equipment. If you are not now a regular subscriber, it 
will pay you to have your personal copies of M/R delivered regularly 


to your home, office, or laboratory on a weekly subscription basis 


mation on to an associate in the industry. 
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ENTER MY | NEW | SUBSCRIPTION TO 3 YEARS $10 
TWO YEARS $8.00 
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These missile engineers already know 
the value of missiles and rockets... 


“| want to keep up with the industry in which | am engaged. This publication con 
tains information that | do not get elsewhere." 
—Analytical Engineer, Rocket Equipment 


' 


“| like the magazine. It is different; it covers everything in as few words as possible 
—Engineer, R & D, Missiles, Radar Communications 


lt keeps me up to date on new developments. All the information is condensed 
and you do not have to wade through a thousand pages to get a nickel'’s worth of 


information —Project Manager, Consulting Engineers 
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Technical Countdown 





ELECTRONICS 
Light Overtones Obtained from Laser 


Using a Laser beam which produces a power density 
of 100 million watts per square centimeter at the focus, four 
University of Michigan scientists have—for the first time 
produced an overtone of a beam of light. The experiment 
produced the second harmonic (or overtone) of red light 
by focusing the Laser’s intense beam of red light into a 
quartz crystal. As a result of the extremely high intensity 
of the red light at this focus, the blue light was produced in 
the crystal in much the same way overtones are produced 
in music. 





Sensitive IR Device Being Built for Navy 

An infrared detector—so sensitive that it felt fractional 
changes in the moon’s surface temperature during an eclipse 
—is being built for the Navy by Hughes Aircraft Co. At the 
heart of the device is a miniature refrigerating device which 
keeps the IR detector at its operational temperature of 
—452°F. The refrigeration unit—a closed cycle liquid 
helium cryostat—employs a Claude-type thermodynamic 
cycle to cool the helium refrigerant gas to a temperature at 
which Joule-Kalvin cooling may be used 


Photo Tachometers Measure Missile Model Spin 

The Naval Ordnance Laboratory has developed several 
phototransistor tachometers to accurately measure the spin 
rate and decay rate of spin of missile models revolving as 
slow as two rps. in a supersonic wind tunnel. Consisting of 
a light source, a phototransistor and a perforated wheel or 
some other means of interrupting the light beam shining 
between the first two components, the tachometer’s photo- 
transistor senses the series of light pulses passing through 
the perforated wheel and changes its resistance accordingly. 
This yields a series of electrical signals which are counted 
per unit of time to determine the model's spin rate. 


Testing of Gyro Torsion Rods Improved 

An extremely sensitive system of calibrating gyro torsion 
rods—up to 37 times as accurate as the method previously 
employed—has been developed by Western Electric. The rod 
is inserted into the center detail of an inertia disk and turned 
180 degrees. Suspended on a holding fixture, the disk is 
locked into position. When it is manually deflected to cause 
the rod to oscillate about the vertical axis, the reflected 
light from the oscillating disk activates an electronic counter 
which displays the ten-period average of the torsion rod and 
inertial disk. If this average falls into the proper range, the 
rod is passed on to the gyro assemblies. 


OPTICS 


Optical Tooling Improves Machining Tolerances 

A high-precision optical tool for checking angularity 
and alignment of machine tools has been developed by the 
Michigan Tool Co. In effect a 360-sided optical polygon, 
the multipurpose tool can optically check for alignment and 
angular spacing in any multiple of full degrees. Working on 
the principle of autocollimation, the optical system measures 
the amount of deviation between the reflected image and 
the graduated crosshairs in the sighting device and gives a 
geometric check on misalignment, parallelism, angularity, etc. 
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ADVANCED MATERIALS 


Cesium Market Growing 

The increasing use of cesium in propellants will hit its 
highest point in 1963, when Centaur series tests are initiated. 
Chemalloy Minerals, Ltd., disclosed that each engine uses 
about 1000 Ibs. of the element and the Mars shot scheduled 
that year with an ion engine will use about 2000 Ibs. The 
firms has over 300,000 tons of pollucite ore in reserve at 
Bernic Lake in Manitoba. Assays indicate a 25% extractable 
cesium content. 


Beryllium Sheet Development Extended 


An Air Force cost-sharing contract totaling $255,000 
has been awarded to Brush Beryllium Co. to continue the 
development of production techniques for aircraft-quality 
beryllium sheet. Surface finish will be emphasized. Fifty 
sheets, measuring 48 by 18 in., will be produced in the final 
production phase of the contract. 


Space Effects Studied 


The effects of extended space mission on non-metallic 
materials will be investigated by the Martin Co. under a 
$52,000 NASA contract. The main characteristics simulated 
will be vacuum and radiation. Loss in weight, evaporating 
molecular types and changes in strength will be checked. 


Coated Fibers Studied for Satellites 


Fabrics normally found in window curtains are being 
studied for the AF Systems Command for possible use in 
expandable, rigid satellites such as communications space- 
craft or solar collectors. The study—being conducted by 
Westinghouse—is concentrating on fiberglass yarns, because 
of their temperature resistance and dimensional stability. A 
serious drawback to glass fibers—and one that will get the 
closest scrutiny—is the tendency for the fabric to wear out 
when it rubs against itself or against some other surface. 





Temco’s ‘Shear-forming’ Wins Army Contract 


A sophisticated metalworking process called “shear- 
forming” was the principal reason behind the award of an 
Army contract to Temco Electronics, a subsidiary of Ling- 
Temco. Awarded to the company for the production of 
afterbodies for the Davy Crockett, the pact was based on 
demonstrated proficiency. “Shear-forming” changes a flat 
metal square into a cone in minutes by mounting the metal 
square on a shaft and rotating it under force from one side 
until the square gradually closes over a shaft-mounted male 
member. The resulting cone is uniform and seamless. 


ASW & SEABORNE SYSTEMS 


Underwater “Jeep” Acquired by Loral 


With the addition-of Dr. Dimitri Rebikoff to its staff, 
Loral Electronics Corp. has acquired rights to the T-14— 
an underwater vehicle which is termed the “jeep of the 
deep.” Fabricated of corrosion-proof, lightweight aluminum 
and equipped with a control system enabling it to dive, loop, 
climb, and roll under water, the craft is only 9% ft. long, 
less than a foot wide, and weighs only 180 Ibs., fully 
equipped. The T-14, which operates at a constant speed of 
3 knots for up to 2 hours at depths down to 230 ft., is 
designed for oceanographic research. 
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U.S. Seeks Oceanography Instruments 


Industry told it must turn 
out inexpensive, rugged and 
accurate devices to support 
expanding effort; Navy 
to buy $46 million worth. 


by William Beller 

A GOVERNMENT COMMITTEE 
charged with rapidly developing Amer- 
ica’s knowledge of the sea has called 
upon industry to come up with the in- 
struments that will be needed to do the 
job. 

Suppliers of the oceanographic in- 
struments will be well compensated. 
The Navy alone will spend some $46 
million on such devices during the next 
decade—$1.5 million as a starter during 
this fiscal year. This will be part of the 
more than $900 million the Navy re- 
cently announced it will invest in 
oceanography from now through Fiscal 
1970. 


government agencies have earmarked a 
total of $97.5 million for Fiscal °62. 
This is $44.5 million more than was 
spent during the last fiscal year. 

This build-up is part of the national 
effort in oceanography proclaimed by 
President Kennedy in his inaugural 
speech and detailed in a message to 
Congress on March 29. 

Adding urgency to the drive are 
reports that the Soviet Union has a 
fleet of 150 oceanographic ships—twice 
the number the U.S. has. Her fleet is 
known to include the world’s only non- 
magnetic ship, the Zarya, and a re- 
search submarine, the Severyanka. 

e Toward “meaningful program”— 
The Interagency Committee on Ocea- 
nography (ICO) was set up by the Fed- 
eral Council for Science and Technol- 
ogy in January, 1960, as a permanent 
committee within the Council. ICO’s 
purpose is “to provide a coordinating 
mechanism among all government agen- 
cies engaged in oceanographic activities 
for the development of a meaningful 
national program.” 

To do this work, ICO has repre- 






















































































The money going into oceanogra- sentatives from the Departments of De- 
phic work is fast increasing. Various fense; Commerce; Interior; Health, Edu- 
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“OCEANOGRAPHIC SURVEY INSTRUMENT SUITS” 


Committee. 
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required by Interagency 


cation and Welfare; State and Treasury 
as well as the Atomic Energy Commis 
sion and the National Science Founda 
tion. 

ICO sponsored the government-in 
dustry symposium on oceanographic in- 
strumentation, held in Washington, 
D. C. on Aug. 16 and 17. Here, nearly 
700 industry and government represen 
tatives were briefed on the government's 
needs. 

They were told that the instruments 
they come up with must be not only 
economical but rugged, easy to maintain 
and accurate. This is an old cry of all 
instrument users, but every speaker at 
this symposium sounded it with special 
emphasis. 

Rear Admiral Charles Pierce, U.S 
Coast and Geodetic Survey (Ret.), ob 
served that skilled electronic and me 
chanical personnel needed to 
complex instruments are hard for in 
dustry to recruit, train and hold on to 

and that the problem is vastly more 
difficult for the Navy. He lamented that 
“the prevailing lower pay rates, long 
periods away from home and frequently 
crowded living conditions aboard ship 
are not conducive to retaining sea tech 
nicians aboard long enough to get their 
‘20-year service pins.’ ” 

e Work to be done—Pierce 
plained that we have not scratched the 
surface in developing instrumentatio: 
for the tasks confronting oceanographic 
survey and ships. He also 
noted that the cost of these ships 
mounting steadily—a 3000-ton 
sometimes costing $3000 a day to ope! 


service 


com 


research 
ship 


ate 

Amplifying Pierce’s point, Captai 
R. D. Fusselman, deputy hydrographe 
of the Navy’s Hydrographic Office, said 
that it takes one ship 24 hours to com 
plete what is referred to as “an ocean 
ographic station.” This means measu! 
ing and observing possibly two doze 
physical, chemical and biological cha 
acteristics of the sea at a specific loca 
tion. 

“Our objective is to reduce this time 
to two hours,” Fusselman announced 

Another possible way to reduce the 
unit cost of oceanographic data gathe 
ing is to use aircraft and buoys to a 
greater extent. Aircraft would be by far 
the cheaper method—if suitable air 
borne oceanographic instruments were 
invented. 

On the other hand, the problem ol 
devising instruments for fixed buoys is 
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much simpler. Yet the present designs 
of buoy systems are said to be naive 
and intuitively arrived at. 

e Water costlier than Scotch—There 
are now only about 50 to 75 fixed, 
ocean-resistant scientific buoys on site 
for the U.S. Tens of thousands would 
be needed to probe the oceans 

The cost of operating buoys on a 
per-unit-of-data basis appears to be rel- 
atively low. An ardent buoy backer, 
Dr. William S. Richardson, scientist at 
the Woods Hole Oceanographic Institu- 
tion, uses as a basis for comparison the 
cruise of a relatively small research 
vessel which during the International 
Geophysical Year made several Atlan- 
tic crossings in a little under four 
months. He maintains that this was an 
economical cruise in which shore leaves 
were few and no one charged the ex- 
pedition for a flight home 

The chief measurements made were 
of ocean temperature and salinity. Ex- 
clusive of the price of the instruments, 
the average cost of each measurement 
was $21.75. Another example on the 
same trip showed that to capture a liter 
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TYPICAL COMPLEMENT of instruments on present-day oceanographic research vessels 


of water in a Nansen bottle cost $16.30 
—which Richardson carefully noted 
converts to $11.70 a fifth, more than 
the price of 25-year-old Scotch 

By contrast, if a ship were to take 
the same length of time servicing a 
line of buoys, Richardson feels that the 
operation would be far more economi- 
cal. For example, on the basis of actual 





Approximate Number of 
Instruments Required for 
Research and Survey Operations 


BASIC SYSTEMS 
ASWEPS 45 


Ship of Opportunity 56-163 
Survey /Research 42-69 
EXPANDED SYSTEMS 
Survey / Research 50-100 
INDIVIDUAL INSTRUMENTS 

Survey / Research 

Plankton 41-52 
Camera 42-88 
Television 25-60 
Dredge 41-52 
Seafloor Probe 40-65 
Bottom Samplers 41-52 
Water Sampler 62-130 
Meteorology 52-93 








































operations the measurements of ocean 
current came out to cost 50¢ each. He 
predicted that refinements in technique 


and instruments could probably bring 
the cost down to as low as a dime a 
measurement. 

A document of high 
value to everybody in 
cerned with oceanographic instrumenta 
tion was released at the symposium 
“Required Oceanographic Suit for Oce 
anographic Survey Vessels.” 


interest and 
industry con 


This 51-page description of the gov 
ernment’s needs had its beginnings last 
October when the Hydrographic Office 
published special publication Number 
41, entitled “Oceanographic Instrumen 
tation.” Then the following month, at 
a joint Office of Naval Research-Hydro 
graphic Office meeting in Washington 
D. C., 40 oceanographic experts further 
clarified the instrumentation needs. It 
was their final report that was given out 

At the same time, the Hydrographic 
Office distributed two similar docu- 
ments, one for oceanographic instru 
mentation for ships of opportunity and 
the other for synoptic ships 33 
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Details of Ranger Instrumentation 


THE LUNAR LANDING capsule 
for Rangers 3, 4 and 5 is expected to 
contain a seismometer with accompany- 
ing amplifier, transmitter, antenna and 
power supply, a righting mechanism, 
temperature control system, zeroing mo- 
tor and automatic calibration system. 

The zero motor and calibration sys- 
tem are recent additions. The program 
is still reasonably fluid, and there may 
be other additions or deletions of equip- 
ment before the first capsule launch. 

Jet Propulsion Laboratory is prime 
contractor for NASA's Project Ranger, 
Aeronutronic Division, Ford Motor Co., 
is capsule contractor, and Hercules 
Powder Co. will make the retrorocket. 

The entire package weighs 900 Ibs., 
including retrorocket. The actual instru- 
mentation package for lunar landing 
weighs about 90 Ibs. after separation 
from retrorocket prior to impact. A 
balsa wood “cushion” (M/R, June 19, 
p. 42) will provide impact absorption 
at optimum 30 meter per sec. velocity. 
Variations in retromotor performance 
may produce impact speed ranges as 
high as 70 meters per sec., for which 
balsa design also provides impact pro- 
tection. 

@ Shell layers—Balsa was selected 
after studies of materials offering best 
crushing strength per pound. The prob- 
lem of designing and fabricating an out- 
side sphere from end-grain balsa was 
solved by covering the innersphere with 
a “jig-saw” pattern of precision-shaped 
balsa sections that fit so that only end- 
grain sections are exposed. Careful 
bonding of each section to adjoining 
sections provides maximum shock ab- 
sorption from any direction. 

Inside the balsa shell is a plastic 
“outer” shell. A thin layer of flotation 
fluid separates the plastic shell from the 
still-smaller inner metal sphere. Be- 
cause of the temperature environments 
expected, it is assumed that the fluid is 
a refrigerant, such as freon, which will 
maintain low viscosity properties. 

The floating feature permits the 
inner sphere and contents to rotate in- 
dependently of the balsa-covered outer 
shell once a caging pin has been dis- 
engaged by the landing shock. 

The main assembly inside the sphere 
has a center of mass below the flotation 
center, enabling instruments and an- 
tenna to slowly sink and come to rest 
aligned along a radius from the center 
of the lunar mass. 
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IN EARLY TEST of Ranger capsule, it was dropped from altitude of 1000 ft. t 
macadam surface. Instrumentation package, weighing 90 lbs., separates before impact 


A righting mechanism will position 
the antenna block—a small spherica! 
segment occupying roughly the upper 
quarter of the total space-——where it cai 
radiate a pattern back to earth. Some 
electronics experts say the “reverse- 
dish” antenna surface under the balsa 
layer will radiate a pattern so broad 
that some error can be tolerated in 
landing in the designated target area 
and in righting the inner package. 

Such drawings of the capsule as 
have been published indicate that after 
the sphere has stopped bouncing and 
rolling, and the inner package has set- 
tled down to an upright position, a 
puncturing device is actuated. This re- 
elases the flotation fluid and “freezes” 
the instrumentation in a near-erect posi- 
tion relative to the lunar surface. 

© Gentle but tough—A battery 
pack at the package midsection forms 
an annulus around the seismometer. 
The seismometer is designed to oper- 
ate for 30 to 60 days. It is expected to 
provide detection of seismic disturb- 
ances due to impact of meteorites on 
the moon—even if there is no internal 
lunar seismic activity. 

Although the seismograph is so sen- 
sitive that it cannot function properly 
under the I-g acceleration of earth, it is 
sufficiently rugged to withstand a 1000- 
ft. drop onto pavement—a peak of 
10,000 g’s—and still be operable. 

Seismometer readings are amplified 
in the capsule electronics compartment 
—located, in the present configuration, 
below the antenna dish and above the 


instrument. Signals are transmitted 
through the balsa to earth stations. 

e Moderating — Temperature con- 
trol of the sealed inner package was 
apparently achieved by two methods 

In one, a relatively thick layer of a 
cryogenic-type insulation surrounds the 
package—but not the antenna section 
This insulation may be layers of thin 
foil and foam. 

The second method of temperature 
control uses pure water-filled metal 
chambers in all voids of the inner pack- 
age. When internal temperatures in- 
crease during lunar “hot” days, the 
stored water temperature will rise to a 
pre-set value. Then a thermal control 
valve will open, permitting hot water 
to evaporate and thereby lowering the 
temperature. Water will gradually be 
lost, but not until capsule lifetime is 
reached. 

During the cold lunar night, heat 
from electronics plus residual heat in 
stored water should help to some extent 
Latent heat of vaporization released as 
the water begins to freeze is also helpful 
in holding the internal temperature 
above the design maximum limit until 
solar heat reaches the package. 

As in satellite designs, capsule in- 
ternal temperature can be determined 
by variations in transmission frequency 
This information can only be roughly 
related to external lunar temperature, 
but the measurement costs nothing in 
payload. Temperature readings can vali- 
date design assumptions for the Ranger 
temperature control system. 3 
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This camera watches the birdie 


le in- 
ined 


cy . . . . . . . . . . . . . 
ee This is a ballistic camera, designed to photograph a missile in flight, and check its trajectory against a precise 


sinee background of stars to detect the slightest deviation from course. It is the largest accurate ballistic camera 


ng in ever built. Its 8-element, 600-mm, f/2 lens has an accuracy of 1 part 
vali- in 200,000. Though the shutter is 12 inches in diameter, it opens and NOR j RONICS 
anger 1 closes in 2 milliseconds. The entire instrument, including its unique » eae 


2 ' 
lens and shutter, was designed and manufactured by Nortronics. * G fi y Hi AQ r 
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NORAD ON THE ALERT 


Inputs from BMEWS Provide Instantaneous Missile Data Direct to NORAD Headquarters 


From our vast outer defense perimeter, over thousands of miles, tor for BMEWS. At the COC, RCA’s Display Inforn 
to the nerve center of the North American Air Defense Command Processor computing equipment alutomatically evaluates 
at Colorado Springs, the most advanced concept of data handling sightings, launch sites and target areas. By means of data 
and checkout is being utilized in the BMEWS system. The essing and projection equipment installed by RCA and a te 
stakes are high, for the purpose is defense of the North American other electronics manufacturers, the findings are di 
Continent huge, two-story high map-screens in coded color symb« 
At BMEWS installations operated by USAF Air Defense Com viding the NORAD battle staff with an electronic par 
mand, computers read out missile tracking data from giant of the North American and Eurasian land masses 
radars. This information is simultaneously relayed to NORAD’s The handling of BMEWS inputs at NORAD is an exams 
Combat Operations Center how RCA data processing capabilities are assuring the hig 
The Radio Corporation of America is prime systems contrac- gree of reliability so vital to continental defense 
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jut of the defense needs of today a new generation of RCA electronic data 

rocessing equipments has been born. For tomorrow’s needs RCA offers one of 

amp he nation’s foremost capabilities in research, design, development and produc- 

ion of data processing equipment for space and missile projects. For informatior 

hese and other new RCA scientific developments, write Dept. 434, Defense 
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Hydra concept shown... 


Aerojet Ignites 


Liquid Sustainer in 


Underwater Test 


USING a water-filled, 25-ft. deep flame bucket, 
Aerojet-General engineers earlier this month successfully 
ignited a liquid-fueled Aerobee Junior sustainer in a cap- 
tive test underwater. The umbilical connection was at the 
top of the rocket and out of the water at ignition. In the 
photo sequence here, the umbilical has dropped away a 
split-second after firing and the rocket is starting to rise. 
First the fins, then the whole rocket breaks clear of the 
water as it rises on 30-ft. shock cables. Aerojet said the 
test showed the feasibility of underwater launch of liquid- 
fueled rockets, which is contemplated under the Navy’s 
Project Hydra concept. 3 1. Umbilical drops (lower left) as Aerobee Jr. fires 























2. Note sealed access door, which was under water. 3. Rocket clears water; rising on 3 
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propulsion engineering 





Joshua Yields Precise Loading System 





COMPONENTS of Potter Pacific's precision propellant loading 


system are held to minimum consistent 


by Frank G. McGuire 


Epwarps AFB, CAaLiF.—Project 
Joshua—the Air Force effort to greatly 
improve propellants and their utilization 
in missiles—has brought about a num- 
ber of new and highly precise systems 
for handling and loading non-cryogenic 
and thixotropic fuels and oxidizers. 

One precision loading system with 
accuracies of +0.05% by weight has 
been developed by Potter Pacific Corp. 
It has a minimum number of com- 
ponents, is rugged, flexible, portable 
and easily serviced in the field, and op- 
erates at low cost. The system supplies 
thousands of gallons of propellant to a 
missile within minutes, and constantly 
monitors the flow. 

Usable with a wide range of non- 
cryogenic propellant combinations, the 
Potter system can be applied to a mis- 
sile of almost any size, and can handle 
a number of missiles at a given base. 

The system delivered to the Air 
Force here was specifically designed for 
use with pentaborane and hydrazine, 
but can accommodate almost any other 
combination, as well as the thixotropic 
—or jellied—propellants now under 
study and development. 

© Boosting accuracy—Air Force 
project engineer H. E. Whitacre and 
Potter’s chief engineer, W. C. Mitchell, 
said the propellant loading system con- 
sists basically of turbine flowmeters and 
digital counters designed to command 
valves to close when preset volumes of 
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with high accuracy. 


propellants are delivered to missile 
tanks. 

Aside from this basic makeup of 
the system, special techniques are em- 
ployed to enhance the accuracy. The 
Potter flowmeters can get precision re- 
producibility of +0.01% over a narrow 
range of flow, and advantage has been 
taken of this by using equipment to 
control the liquid flow rates to constant 
values during loading. Flowmeters used 
for total flow measurement are simul- 
taneously used to sense control rate for 
control purposes. 

Because the flowmeters are volu- 
metric devices, temperatures must be 
known before mass delivered can be 
calculated. The system therefore in- 
cludes accurate multiple-range temper- 
ature measurement bridges; charts then 
tell the operator what correction to in- 
troduce into the counter so that a given 
mass is precisely loaded. Fluids are re- 
circulated through the system and back 
into the tanks several times in order to 
equalize temperature so that the aver- 
age can be determined. 

Flow switches are placed in the de- 
livery lines adjacent to the missile, en- 
suring that the flowmeters do not start 
measurements until liquid actually en- 
ters the missile tanks. This eliminates 
fluid remaining in the lines from the 
measurement calculations. Repeatability 
of valve closing time is enough to main- 
tain system accuracy, and the electronic 
control unit compensates for liquids 
which enter the tanks between com- 


ELECTRONIC CONTROL unit in 


monitors propellant flow 


system constantly 


Potter 
It is checked out before delivery. 


mand signals and full valve closure 

A monitoring function is served by 
a six-digit readout device showing the 
count stored in the control unit. Not es- 
sential to actual operation of the sys- 
tem, this unit establishes how much flow 
occurs after the flow control valves re- 
ceive command signals to close. It also 
acts as a memory of how much total 
flow has occurred, in case it becomes 
necessary to interrupt delivery. 

Complete checkout of the electronic 
control unit and other subsystems is 
provided for before each delivery. Flow 
control valves can be opened and the 
flowmeter braked to provide for gas 
purging of the plumbing. Most com- 
ponents are of stainless steel, making 
them compatible with a broad variety 
of fluids. 

e Key numbers—Output signals 
from the flowmeters are sinusoidal, with 
frequencies proportional to the volu- 
metric flow of the fluid. For Joshua, 
flow rate was set at 400 gpm, with a 
maximum of 1000 gpm being the up- 
per range of the system. 

The output signals have a scale fac- 
tor on the order of 60 cycles per gal- 
lon; the exact meter scale factor must 
be known in advance in order to de- 
termine the numbers to be set into the 
control unit entry switches. For ex- 
ample, if the volume to be delivered is 
2000 gallons, and the meter factor is 
60 cycles per gallon, the number to be 
entered is 120,000. The measured tem- 
perature of the liquid modifies this num- 
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3-nation net into space 


joldstone, Calif., Woomera, Australia. Krugersdorp, South Africa. 


Three different parts of the world thousands of miles from each 
ther, Yet drawn together in a new and unique communications net: 
he Deep Space Instrumentation Facility. 

DSIF is under the technical direction of Cal Tech’s Jet Propulsion 
Aboratory for the National Aeronautics and Space Administration. 
itaffed and run by the host countries, the tracking stations will have 
'5-feet-in-diameter antennas, capable of transmitting and receiving. 
[hese giant, revolving steel and aluminum saucers are able to send and 
eceive signals hundreds of millions of miles to and from space. 


It was at Goldstone that JPL bounced signals off the planet Venus— 
iS-million miles away, This two-month experiment gave us valuable 
lata about the distance and surface of Venus and helped maintain the 
Jnited States as the leader in planetary radar astronomy. 

Communicating with deep space probes is just one function of the 
hree stations of DSIF. Their primary job is tracking all the spacecraft 
lesigned by JPL to fly-by, orbit, and land on the moon and planets. 


; 


Because the stations provide 360° coverage around the earth, 
the three will always be in contact with each distant spacec 
flight and after it arrives. 

DSIF is an essential participant in the many space project 
Ranger, Surveyor, Mariner. Some of these spacecraft are im 
Others are on JPL blackboards. All will bring new technologic 
knowledge of our planets and the topless universes beyond, and 
greater understanding of our own small worid. 

To carry on these vital projects, we need top scientists and er 
of many different disciplines. We need people who love their work 
want to know, and want to participate in the exploration of other w 
If you believe you're qualified, then come explore with us. Write 


JET PROPULSION LABORATORY 
4808 Oak Grove Drive, Pasadena, California 
Operated by California Institute of Technology for the National Aeronautics and Space Administration 


All qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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NEEDS 
SENIOR 
RESEARCH 
ENGINEERS 
AND 
SCIENTISTS 


* To develop computer pro- 
grams for solving engineering 
problems, Must have M.S. in 
mathematics or related field, 
knowledge of numerical ana- 
lysis and ability to use a digital 
computer, 

© Todesign and analyze ballistic 
and ion-propelled trajectories 
for lunar and interplanetary 
probes, Must have M.S. in 
Physics, Astronomy or Engi- 
neering Science and two to four 
years experience in celestial 
mechanics, trajectories and 
data analysis. 

© To study space communica- 
tions codes for efficiency, error 
correction, security, reliability, 
guidance and control, Must 
have Ph. D. with one year’s 
experience or M.S. with three 
years’ experience in discrete 
mathematics and applications 
to information theory, coding 
problems, and statistical com- 
munication theory. 


¢ To study technical and eco- 
nomic feasibility of advanced 
facilities for vacuum technol- 
ogy, thermal and optical radia- 
tion, cryogenic and hydraulic 
flow systems. Must have at least 
a B.S. in Mechanical or Elec- 
trical Engineering and 6 to 8 
years experience (some outside 
aviation industry) in broad 
engineering development and / 
or design. 

Other opportunities exist for 
electronic engineers and phys- 
icists in many areas at JPL. 
Send complete qualification 
resume now for immediate 
consideration. 

All qualified applicants will receive con- 
sideration for employment without rd 
to race, creed or national origin / U.S. 
citizenship or current security clearance 
required. 

JET PROPULSION 
LABORATORY 
California institute of Technology 
4808 Oak Grove Drive 
Pasadena, California 
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stopped. 





ELECTRON CONTROL UNIT 





ber in actual operation, and another 
alteration is made upon determination 


| of the amount of flow occurring after 
valve closure signals have been trans- 


mitted, but before flow has fully 

Flow straighteners in the system 
consist of bundles of stainless steel tub- 
ing housed in various sections of pipe. 
These eliminate turbulent and non- 
laminar flow, either of which might re- 
duce performance of the flowmeters. 

At the missile end of the delivery 
lines, flow switches are positioned in a 
housing containing a vane which is used 
to actuate a miniature switch when flow 
exceeds a minimum rate. The vane will 
not be actuated by air rushing through 
the plumbing ahead of the fluid. 

Accuracy for the temperature meas- 
uring units is +0.2°F and measurement 
response time is in seconds. Reading of 
the average temperature is made after 
the electronic control unit is put into its 
“ready” mode and the pumps have re- 
circulated the fluids through the tanks 
and system. Six ranges in this equip- 
ment cover the spread from zero to 
150°F. 

After the predetermined cycle count 


FLOW CHART shows how fuel moves from tank to missile. 


is fed into the entry switches, the mode 
is changed to “delivery” and flow starts 
into the missile. A subsystem designed 
into the setup maintains delivery rates 
at exactly the desired level—in this case, 
400 gpm. Response time of this sub- 
system is about one second, considered 
quite adequate for an operation con- 
suming several minutes. Both pressure 
surges and drops are counteracted by 
this device. 

The “Percent Filled” meter on the 
face of the electronic control unit is 
adjustable for any scale of delivery to 
be made, and the “Flow Rate” meter 
is calibrated from 0 to 500 gpm. 

The equipment is now being modi- 
fied so that corrections are auto- 
matically applied to the preset count, 
based on temperature, and the recircu- 
lation phase of the operation may be 
eliminated. Another modification will 
be the inclusion of automatic digital 
scaling of the flowmeter signal, provid- 
ing for entry and readout of the propel- 
lant amounts in meaningful mass units. 
Entry dials and readout devices will be 
calibrated in pounds, thus eliminating 
the charts presently used for signal 
translation. 33 
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ELECTRONIC circuitry involved in Potter Pacific system. 
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Taking Heat out of Solid Case-making 


‘Ardeform’ cryogenic stretch-forming has 


no size limits, costs less than usual methods 


A NEW CRYOGENIC metalwork- 
ing process aimed at solid-rocket motor 
case fabrication which eliminates de- 
pendency on heat-treat furnaces is oper- 
ational at Arde-Portland, Inc., Paramus, 
N.J. 

Designated Ardeform, the process is 
essentially a cryogenic stretch-forming 
method. The basic principle is that cold- 
working at extremely low temperatures 
tremendously improves the room-tem- 
perature strength of austenitic stainless 
steels. 

® Roll and weld—tThe first step in 
Ardeforming is the fabrication of the 
undersized preform. For cylindrical ves- 
sels, annealed sheet stock is used as 
received to make the Inex- 
pensive roll and weld techniques are 


sections. 


LIQUID 
wITROGEN BLAST MaT \ 


AFTER STRETCH FORMING 


BEFORE STRETCH FORMING 





employed, but high-quality welds must 
be achieved to permit the considerable 
amount of stretching that takes place 
up to 13% in diameter. 

The preform is placed inside a 
stainless-steel forming die in the steel 
forming tank. The die is simply a rolled 
and welded cylinder of specified diame- 
ter. The preform is clamped to prevent 
floating and filled with liquid nitrogen 
to a level well above that of the preform. 

The preform is then filled with 





liquid nitrogen and sealed off except 
for a pressurizing line which leads to a 
supply of compressed nitrogen gas. The 
outdoor stretching pit is covered with a 
blast mat. The rest of the operation is 
controlled from a blockhouse. 

When the preform reaches the liquid 












ALLS LL SAA fy oa Ay “ LZ 
oe LI DOO ID OPTI OD 
PILOT FACILITY currently in operation at Arde-Portland’s plant in South Portland, 
Maine. The large outer pit is 12 ft. deep and 10 ft. wide. Preforms fit in the insulated 


center tank along with the forming die. 
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by John F. Judge 


nitrogen temperature, it is expanded 
by admitting gaseous nitrogen. A sharp 
rise in the pressurization rate indicates 
the preform has reached the die. Final 
pressure may exceed first contact pres- 
sure by as much as 12%. 

Pressure is vent-released and the 
vessel removed from the tank. After 
being drained it is returned to the plant 
for final machining. 

In the vessels produced to 
Arde has demonstrated nominal tensile 
strengths of 285,000 psi—equivalent to 
strength-to-weight ratios of more than 
1 million inches. 

With suitable design and materials 
selection, nominal tensile strengths 
should reach 400,00 psi and strength- 
to-weight ratios of 1.4 million in., 
B. Aleck, research director and de- 
veloper of the process 

Chambers of 301 stainless have been 
processed to yield ultimate tensile 
strengths of 260,000 psi. Most of the 
operations have been with this material, 
but the firm has worked with AISI 302 
and 304 steels. 

Aleck says the process should prove 
effective with all other austenitic stain 
less steels. Studies with aluminum 
titanium are in a very early stage, but 
the results look promising 


date, 


Says 


and 


© No size limits—The steel best 
suited to Ardeforming appears to be 
301, because it achieves its maximum 
strength with a minimum of working 
The steels with higher nickel content 
require more reduction to produce a 
given strength—but 302 may be prefer- 
able where greater local ductility is de 
sired in the preform. 

In contrast with conventional motor- 
case forming methods, Ardeforming 
has no size limitation. The largest motor 
cases that can be handled in currently 
available heat-treating furnaces are ap- 
proximately 12 ft. in diameter. 

A wide latitude is also permitted in 
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unstretched 





CHAMBER AT LEFT is an 


301 preform with a nominal tensile 
strength of 102,000 psi. The swelled 301 
case on its left has been irdeformed to 
tensile strength of 260,000 psi. Process 
has also been used witli 1/Si 302 and 


dimensional control fabrication 


of the 
made to 


during 
No 


out-of-roundness, 


basic preform 


control 


attempt 1s 


straightness or diameter dimensions of 
kinks, 


are fre 


the preform during welding. All 


bends, dents and distortions 


moved during the stretching 
Preforms are welded without fix 
tt 


oul 


res, and weld shrinkage occurs with 
restraint 


a crack-free 


These conditions result in 
weld with a 
Conventional 


minimum ofl 


residual stresses met 


working requires heated, internal-ex 
panding, welding fixtures as well as ex- 
pensive straightening operations to re 
move distortions due to heat treating 
and welding 

Ihe preform needs no intermediate 
machining and there is less excess stock 
removal during final machining 

Ihe stretching operation also serves 
as a proof test of the vessel. Chambers 
through the 
stretching operation will also pass the 
final hydrotest other things, 
this the 
Scrapping a vessel immedi 

stretching the 

intermed 


final ma 


which pass _ successfully 
Among 


means a lower scrap loss to 
fabricator 


ately alter 


1 
ici 


eliminates 
costs and times of the usual 
ate operations—straightening, 


chining and hydrotesting 


@ Shortcomings Ardeforming ts 
not without its drawbacks. More care is 
required in designing the basic preforn 
Io obtain a finished pressure vessel with 
spherical heads, the heads 


preiorm 


must, for obvious reasons, be painstak 


ingly designed with regard to mater 
and thickness 

The main disadvantage is the need 
heads in the fabrication of 


open cylinders 


for dummy 
To make a simple, open 
end cylinder, the preform must still be 
This 
cutting 


a closed container involves two 


extra welding and operations 
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CHAMBER is 


FROST-COVERED 
fter being stretched. The vessel is still 


But Arde spokesmen say that the total 
cost of the processed cylinder is still 
less than that of a comparable item 


formed conventionally 


the must com- 


the die, 


Because 
pletely fill 
cannot be welded until after 
Welding heat then locally weakens the 
structure. Arde gets around this by re 
turning the vessel to the forming pit for 


preforms 
certain attachments 


stretching 


cryogenic restretching—without a die 
but at pressures slightly under the origi 
nal stretching pressure. This brings the 


weld strength up to par 


e Cost playoffs—The company ran 
1 cost comparison between Ardeforming 
and conventional methods in the case of 
improved motor chamber for an 
air-to-air missile. Lot 
150. Two comparisons 


existing quantity 
was pegged at 
were made 

In the first, a 301 stainless Ardeform 
case of 240,000 psi yield was matched 
heat 
Arde 


a 4130 conventional case, 
The 


less in cost 


against 
treated to 170,000 psi yield 
form ran about 15% 


I he 


40) (000) 


round matched the 
2 Ardeform chamber with a 
240,000 psi D6AC case. The Ardeform 
a cost figure almost 38 


second 


came in atl 


below the vacuum-melted, convention 
ally formed chamber 

An Ardeform facility capable of 25 
chambers per shift would cost under 
$35,000—an extremely low initial fa 
cility pricetag 

In the big booster area Ard 
Portland spokesmen say that a 14-ft 


diameter, 240,000-psi case can be fabri 
cated in 9 separate steps as against the 


16 oF more that current methods 


require 


Cases have been stretched as much 


22% in diameter. In this instance, 


as 


removed 


at quid 







from the Ardeforming tank immediately 


i nitrogen temperatures 


the vessel burst, but experimental 
chambers have been stretched farther 
than the 13% case mentioned earlier. 


Aleck says the amount of stretch is a 
factor in the strengthening process but 
there is a leveling-off point at which 
the room-temperature tensile strength 
not greatly increase. This is a 
characteristic of the material. 

Basically, Ardeforming is applicable 
to any operation involving a die. It is 
possible to form components with sec- 
tions of varying thickness. The inclu- 
sion of bosses and other attachments to 
cylindrical pressure vessels is not con- 
sidered a major problem. End closures 
with four off-center ports are as easily 
handled as one with a single centered 
port. The rate of expansion in the die 
is not considered critical: it is more a 


does 


function of the facility. Arde has not 
experienced any difficulty to date. 
The firm is currently fabricating 


prototype solid-motor chambers, mostly 
in the small air-to-air category. Helium 
storage spheres are also being produced. 
Arde-Portland expects to obtain con- 
tracts in both well as for a 
large prototype solid-booster case 
Research and development of the 
process was carried out with company 
bolstered by R&D funds from 
Army Ordnance and BuWeps. Other po 
tential applications include lightweight, 
high-strength torpedo cases and ultra- 


areas, as 


funds 


strong tubing of varying cross-sections 
for weight-critical applications 

[he strengthening characteristics of 
working steels are well 
known, but the main difficulty has been 
that welding reduced the yield in the 
weld area by more than 80%. Arde- 
forming cold-works the welds as well as 
the base metal, avoiding this limitation 
in fabrication n 


cryogenically 





35 








Foreseeing heavier belts . . . 


Blast West Ford Go-ahead 


Astronomers 


Administration's statement 


fails to convince IAU and 
others; problem complicated 
by secrecy shrouding plans 


RADIO AND OPTICAL astron- 
omers around the world are protesting 
President Kennedy’s decision permitting 
the Air Force to proceed with Project 
West Ford—a communication experi- 
ment proposed by Lincoln Laboratory 
of the Massachusetts Institute of Tech- 
nology. 

West Ford—tirst proposed by Lin- 
coln Lab in the fall of 1959—would 
place approximately 75 pounds of hair- 
like, tuned copper dipoles into an undis- 
closed orbit around the earth to investi- 
gate the technical feasibility of using 
the dipoles as passive reflectors for 
communications and to assess the effect 
of this technique on space science or on 
other branches of science (M/R, Sept. 
19, 1960, p. 60). 

e Heavy opposition — Vehemently 
opposed to the project are many mem- 
bers of the International Astronemical 
Union, which wound up its | 1th Gen- 
eral Assembly Thursday in Berkeley, 
Calif. During the ten-day session, the 
IAU’s Commission on Radio Astron- 
omy voted unanimously to condemn the 
project and the Belgian delegation sub- 
mitted a resolution opposing the experi- 
ment for a vote of the assembly. 

Four days prior to the IAU meeting, 
the President’s science advisor, Dr. 
Jerome B. Wiesner, released a policy 
statement from the National Aero- 
nautics and Space Council in an effort 
to reassure the scientific community as 
to the goals of the experiment. 

“No further launches of orbiting 
dipoles will be planned until after the 
results of the West Ford experiment 
have been analyzed and evaluated,” said 
the statement, which according to Wies- 
ner had been approved by President 
Kennedy. It also guaranteed that any 
future experiments of this type would 
be contingent upon “the development 
of necessary safeguards against harmful 
interference with space activities or 
with any branch of science.” 

e Astronomers skeptical — Promi- 
nent members of the Astronomical 
Union, however, were skeptical of the 
declaration. They pointed out that al- 
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though this experiment would probably 
be harmless the government must in- 
tend to exploit any success achieved 
with future and denser belts—or there 
would be no reason for conducting the 
test at all. 

Concern was also expressed over the 
statement that future systems would be 
contingent on the evaluation of the re 
sults of the initial test. This brought up 
the question of who would make this 
evaluation and who would make the 
decision on placing more substantial 
belts of particles into space. 

The decision of the Administration 
to continue with West Ford is based on 
the military value that such a system 
may have. Particularly in the Arctic 
regions, where communications are 
highly unreliable due to the absorption 
of radio signals by the dense layer of 
ionized particles, the system would pro- 
vide a means of recalling SAC bombers 
in the event of a false alarm 








e Classification problem—Much of 
the controversy stems from the project's 
classified nature, which prevents a de- 
tailed analysis of the implications of 
the test. The calculations that astrono 
mers have been able to make have been 
based on fragmentary information and 
vague statements about the orbital 
parameters—such as the illuminating 
statement that the belt will be “a few 
thousand kilometers” away from the 
earth. Even the “appropriate informa 
tion on a timely basis” concerning the 
launch date is unavailable to astrono 
mers, in spite of the fact that the Space 
Council's policy statement calls for the 
release of such information. 

The intense criticism of Project Wes 
Ford, according to one White House 
source, is unlikely to materially affect 
the decision to continue the experiment 
However, this official indicated that the 
project might be in for another Space 
Council review 33 








Minuteman Motor Embarks for Cape 
FIRST-STAGE MINUTEMAN engine is loaded aboard C-133 at Hill AFB, Utah (near 


Thiokol’s Brigham City plant), for trip to Canaveral and first 


“silo” flight test 
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—industry 


COLLINS RADIO CO. has integ- 
rated all its microwave activities into 
one organization within its new systems 
division, the Alpha Corp. 

The realignment will unite 
systems engineering, contract adminis- 
tration, training and customer service 
Alpha Corp. was formerly a subsidiary 
of Collins 


sales, 


AVIEN, INC. transferred its lase1 
und maser research program from Cam- 
bridge, Mass., to the company’s cor 
porate R&D dept., Woodside, N.Y. The 
company has also sold the ownership 
of its Trident Corp. subsidiary in Cam 
bridge to Maser Optics, Inc. of Boston 


GENERAL ELECTRIC 
ab for testing industrial and 
true-mass flowmeters at the company’s 
West Mass., Instrument Dept 

The new installation will perform 
xperimental and product evaluation 
tests on all industrial and aircraft liquid 

iss flowmeters built by the 
Dept. Facilities for 
esearch and development of mass flow 


eters are located in the new 


opened 


aircralt 


Lynn, 


Instru 


ment engineering 


lab 


SHEPHERD INDUSTRIES, INC.., 
Nutley, N.J. has pooled management 
manufacturing and 
with KPT Mfg. Co., 
Sinso Electronic 
NJ 


specializes in 


hilit 


sales 
Roseland N.J 


Products Inc 


Capa 


and 
Union 

KPI 
and manufacture of precision 
cal, electro-mechanical, and 


and components 


research, desig 
mechani 
hydraulic 
systems, assemblies 

WYLE LABORATORIES estat 
lished a field engineering office in Hunts 
ville, Ala 
ment of a 


will begin, 


followed by establis! 
Lab 


when 


to be 
testing lab 
Wyle 
plant facilities can be acquired 

First Huntsville facilities planned by 
Wyle are 


opel itions 


says, suitadic 


standards and calibration 


labs. These will be followed by en 
vironmental simulation facilities, includ 
ing high-force vibration equipment, and 


facilities for functional operation of 
various types of aerospace Components 


and systems 


SPACE EQUIPMENT CORP. has 
been formed in 
sign, develop and manufacture missile 
space and industrial products 


Torrance, Calif., to de 


Founder 


and president Edward J. Horkey said 
the firm will be active initially in 
electromechanical and electronic ord 
nance systems and components, and 


high-strength structures of high-tem 


perature plastics and rubber 
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UP TO 52 CHANNELS OF IMMEDIATE DATA... 


ALL WITH INSTANT, POSITIVE TRACE IDENTIFICATION 


See for yourself how easy it is to iden- 
tify traces on print-out records produced 
by CEC’s 5-123 Recording Oscillograph. 
To find the channel number of any trace, 
simply lay a straight edge across the 
trace at the point of the 
identification interruption. 
The straight edge will inter- 
sect one of the trace num- 
bers automatically printed 
along the right side of the 
oscillogram. This immedi- 
ate trace identification 
means faster data reduc- 
tion. The 5-123 is available 
in 36 & 52-channel models. 





Rapid, positive trace identification is 
but one of the many features of the 
5-123. When equipped with CEC’s ex- 
clusive optional “DATAFLASH’’*, the 
5-123 delivers ready-to-read traces 60 
times faster than any other 
print-out process avail- 
able. Push-button controls 
let you change recording 
speeds instantly —from 0.1 
to 160 inches per second. 
‘For complete information, 
cali your nearest CEC sales 
and service office or wrile 
for Bulletin CEC 1623-X23. 


*Patent Pending 








CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


Belle Howell 
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First Details of 


Blue Streak Booster 


British are hiking thrust to 
300,000 Ibs. and plan fo test 
Atlas-like vehicle at Woom- 


era for its space role 


IN ANTICIPATION of its use as 
a European satellite launcher, the Brit- 
ish this week reported the first technical 
details of the Blue Streak—including 
plans to uprate thrust to 300,000 Ibs. 

The 61.5-ft. Blue Streak was pro- 
posed as the first stage of an inter- 
national three-stage satellite launcher 
capable of putting 2200 Ibs. into a 300- 
mile-high circular polar orbit. A 
French-built second stage has been pro- 
posed, along with a possible hydrogen- 
oxygen-fueled third stage to increase 
payload capacity to 3400 Ibs. Who will 
build the third stage has not been de- 
termined. 

Since its cancellation as an IRBM 


DE HAVILLAND 's Blue Streak 
production line in Hertfordshire. 


R&D flights from Woomera, Australia. 
Only now, however, have they revealed 
precise engineering data of the vehicle, 
which some British engineers claim “is 
as up-to-date in design as any of its 
American counterparts.” 

In many respects the Blue Streak re- 
sembles the General Dynamics/ Astro- 
nautics Atlas, and this is not surprising 
After work was started on the IRBM in 
1955, agreements were worked out by 
de Havilland, the prime contractor, for 
an exchange of information with 
G-D/A. Rolls-Royce Ltd., Blue Streak, 
engine developer, made a similar ar- 
rangement with the Rocketdyne Divi- 
sion of North American Aviation Inc. 

The result was a one-stage vehicle 
10 ft. in diameter powered by two gim- 
balled engines, each developing 137,000 
Ibs. thrust. (They are being uprated to 
150,000 Ibs. in the space booster.) The 
tank structure, like Aflas, is .019-in.- 









e Propulsion data—The two RZ.2 
rocket engines are installed as separate 
units, each with its own propellant feed, 
combustion and control system. Propel- 
lant feed is by turbopump to a regenera- 
tively cooled combustion chamber of 


tubular-walled construction. Thrust 
chamber pressure at the injector is 525 
psig. 

A complete engine weighs 1500 lbs 
Together, the two Blue Streak engines 
consume 60.8 tons of LOX and 26.3 
tons of kerosene (a fuel mixture of 
2.25/1) in a 180 sec. maximum firing 

The LOX system requires a 28.5 
psig tank pressurization while working 
and 4.3 psig while empty. Maximum 
LOX pump flow is 390 Ib 785 
psig. The pump impeller has a diameter 
of 11 in. 

Working tank pressurization of the 
kerosene system is !0.25 psig; empty 
pressure is 1.5 psig. The pump delivers 


sec. at 






























in April, 1960, the British have con- thick stainless steel with integral LOX a maximum flow of 170 Ib./sec. at 735 
tinued development of Blue Streak on a_ and fuel tanks. Launch weight is 92.2 psig. The impeller has a diameter of 
limited basis and are presently planning tons and weight at burnout 6.1 tons. 12.5 in 
BATTERY 
BOX MOTOR BAFFLE 
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PITCH JACK 
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TELEMETRY SWITCH UP 
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which Britain has proposed for use as the first-stage of a three-stag 


CUTAWAY DIAGRAM shows intricate details of Blue Streak, 


launcher vehicle for a joint European space satellite program. 
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A 0.35 oxygen-to-fuel rich mixture 
is burned in a separate gas generator to 
drive the pump turbines, which operate 
off a simple spur reduction gear. Tur- 
bine output is 2400 H.P. at 30,000 
r.p.m. The pump speed is 6000 r.p.m 

Like the Atlas, the vehicle has a 
ladder-type electro-pneumatic sequen- 
tial contro] system for operating various 
valves during start and shut-down. The 
prevents any given operation 
from taking place until a signal has been 
received indicating the immediately pre- 
ceding operation has been completed 
satisfactorily 


system 


The guidance and control system is 
hydraulically actuated off of an auto- 
pilot. Motor gimballing freedom is 7 
permitting a 0.7° sec. programed turn- 
over rate. Hydraulic H.P 
and hydraulic L.P. 200 psig. 


e Ten R&D flights—Under the 
plan advanced earlier this year at the 
Strasbourg conference for the joint 
European space program, it was en- 
that the developmental pro- 
gram would $200 million 
over a five-year period. This would in- 
volve 10 firings using the first stage 
the last three being attempts at inject- 
into polar orbit from 


is 3000 psig 


visioned 


cost some 


ing satellites 
Woomera 

However, these would be only test 
satellites designed to determine condi- 
tions imposed on them by 
flight and to resolve problems of third- 
Stage separation and residual motion. 

No firm plans have been developed 
for the type of satellites to be launched 
once the vehicle becomes operational 
There is considerable British sentiment, 
however, in favor of a commercial com 
munications system. One study by 
Hawker-Siddeley has backed such a sys- 
tem using eight satellites 

No details have been divulged about 
the specifications for the French-built 
outside of a requirement 


powered 


second stage 


that it increase the 8500 m.p.h. speed 
of the vehicle at booster burnout to 
14,500 m.p.h. and take it to 105 mi 
iltitude 33 
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ENGINEERS * SCIENTISTS 


a technical adviser’s 
seat at the conference 
table 





--- where the requirements of the 
aerospace control environment 
are defined—decisions implemented 


This seat is reserved for MITRE, Technical Adviser to the Air 


Force for command and control systems 
Electronic Systems must meet the challenge to command posed by 
present and future weapons, aerospace vehicles and widely dispersed 


forces 


MITRE works with the Air Force in planning and developing these 
systems. The job demands application of the most advanced com- 
mand and control technology 


Many technical disciplines are pursued with a scientific objectivity 
engendered by the corporation’s nonprofit status and the clearly 
defined programs established bilaterally with the Air Force Elec- 


tronics Systems Division 


Specifically, MITRE engages in 
Advance conceptual planning 
Specification of individual system requirements 
Intersystem engineering 
Research and experimentation to generate new command 


and control techniques 


Engineers and scientists interested in the new field of command and 


control technology are invited to inquire about openings in: 


* Operations Research ¢® Radar Systems and Techniques 


* System Analysis e Advanced System Design 
* Communications e Air Traffic Control System Development 
* Econometrics * Computer Technology 


¢ Human Factors ® Mathematics 


¢ Antenna Design — Microwave Components 


Write in confidence to: Vice Presipent —- TECHNICAL OPERATIONS 


THE 


MITRE 


CORPORATION 








Post Office Box 208, 12-WX Bedt Massachusetts 


All qualified applicants will recewe consideration for employment 


without regard to race, creed, color or national origin 
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soviet affairs 





By Dr. Albert Parry 
Biotelemetry as a space science 


is discussed by R. Bayevsky, a candidate of the medical sciences, in a 
recent article “Biotelemetry and Flight into the Cosmos” in the Moscow 
daily Ekonomicheskaya Gazeta. “Radiotelemetry is the basic means of 
research in space medicine,” he says, “Biotelemetry, its special branch 
devoted to biological measuring at a distance, has emerged at the 
crossroads of biology and radiotechnology, and it unites the latest 
achievements of both these sciences.” 

The author traces biotelemetry’s beginnings to aviation medicine 
and sports medicine. He divides all biotelemetric systems into two 
basic categories: dynamic and static. The former allows for free move- 
ment of “the object under investigation”; the latter limits movement. 


Space flights demand very special 
performance from biotelemetry, Bayevsky points out. For space flights, 
biotelemetric equipment has to be small in size and light, as well 
as economical of energy. It should work with stability despite the 
rockets’ vibration and acceleration. “The wide application of radio- 
telemetry in space medicine,” he goes on, “compels researchers to pay 
serious attention to the problem of coordinating the volume of the 
transmitted information with the capacity of channels of such relay.” 
Relaying of parameters of muscular bio-currents, for instance, calls 
for a very wide band of frequencies. On the other hand, a narrow band 
is needed for body temperature or breath, the transmitting of whose 
parameters is of comparatively low frequency. Therefore, “the sum 
total of the capacity of the radiotelemetric tract is proportionate to the 
width of the band of frequencies and strength of the transmitting 
equipment.” 


As space flights progress in distances and duration 


they will cause a decrease in the capacity of radiotelemetric channels, 
since—as Bayevsky explains—‘“the band of transmitter frequencies 
will have to be narrowed in order to preserve the strength of the radio- 
transmitter.” And yet the inevitable ramification of space-flight research 
will lead to “a considerable increase in the number of parameters to 
be registered.” The answer, the author says, is in cybernetics, which 
science has already created effective methods of programing of various 
types of data. Channels of small capacity can be utilized, thanks to 
programing, to increase the contents of information in each signal 


Physiological research methods in space medicine 


involving the use of biotelemetry are discussed by Bayevsky under 
these headings: Electrocardiography, to watch the astronaut’s heart 
muscles. Phonocardiography, to register the astronaut’s heart-tones 
with the aid of miniature microphones fastened to his chest. Arterial 
oscillography, to measure the astronaut’s blood pressure and “the state 
of his peripheral vessels.” Pneumagraphy, to test, with spirometric 
masks and in other ways, the frequency and depth of the astronaut’s 
breathing. Electromyography, to register, with electrodes, muscular 
bio-currents. Actography, to measure the degree of the astronaut’s (or 
the dog’s, the rat’s, etc.) physical activity (movement) while in flight, 
with such counters as tensormetric, contact, piezoelectric, etc. 


Modern electronics can now implement 


an idea which, Bayevsky says, until recently “has seemed fantastic— 
to build a multiple-channel radiotelemetric transmitter no bigger than 
a pocket cigarette-case.” This, he implies, has tremendous bearing on 
further progress of Space-Age biotelemetry. 

He mentions the American success in creating a miniature trans- 
mitter that can be placed on the back of a mouse. It is true, Bayevsky 
adds, that this equipment can transmit over a very small distance only 
—no more than a score or two centimeters, but both American and 
Soviet scientists continue to work on the improvement of such minia- 
turization to increase effectiveness over greater distances. 
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(Continued from page 6) 


and fiscal employees. Thus, our recruit 
ment “publicity” has been doing the job 
intended and not whatever devious tasks 
hinted at by Mr. Burns. 

Mr. Burns should be grateful that 
MISSILES AND ROCKETs is willing to treat 
controversial issues fairly. The role of 
organizations engaged in the struggle to 
combine technological leadership and de- 
terrent strength within a framework of 
cost/time/effectiveness needs all the clari 
fication responsible editors can provide 

L. R. Allen, Jr. 
The MITRE Corporation 
Bedford, Mass. 


Recover the Capsule 


To the Editor 

Our second space shot with Capt. Gris 
som on board certainly has been a great 
accomplishment. However, its value with 
respect to world-wide recognition has been 
badly influenced by loss of the space cap 
sule. Despite many voices declaring that 
the loss is of only minor technical sig 
nificance, the fact remains: we lost it 

As I see it, and everyone I have talked 
to so far agrees with me, the recovery of 
this capsule could be worked into an enor 
mous propaganda victory. 

All reports I have heard agreed un 
animously that the capsule cannot be re 
covered. This I can’t see at all—on our 
series of tests using the Bathyscaph owned 
by our Navy, we have proven that we 
can reach the deepest spot of any ocean 
and certainly a depth of 18,000 feet 

I believe that every true American 
would be proud to spend a few pennies 
or, if necessary, a couple of dollars each to 
contribute to another “American first.” 

We have established that we have the 
equipment and that we can get the neces 
sary money. As for engineering problems, 
| am sure we can master them 

Ihe technical details may be summed 
up as follows: 

1. Establish exact location where the 
capsule was dropped. 

2. Drop a similar capsule (may be one 
of the prototypes) from this spot and fol 
low it with sonars and metal detectors all 
the way down. In all probability, it will 
land near Grissom’s unit. Search for 
Liberty Bell 7. 

3. Conduct a thorough search of the 
ocean bottom and the ocean currents for 
establishing the best salvage methods with 
the Bathyscaph, if necessary. 

4. Modify, where necessary, the Bathy 
scaph and equip it with suitable salvage 
mechanisms. The blimp already has some 
electro-mechanical devices on board for 
navigation and dropping of its ballast 

5. Salvage the capsule—and play it up 
big in the press. 

L. R. Siegl 

Senior Project Engineer 

The Hartman Electrical Mfg. Co 
Mansfield, Ohio 


P.S. It would be very disappointing if 
the Russians recovered it before we did 
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—hn ames in the news 





FIQUETT 


reliability and 


Former 
quality engineer, Saturn Project Office at 
NASA's George C. Marshall Space Flight 
Center, named to head Wyle Laboratories’ 
new field engineering office in Huntsville 


Cecil Fiquett: 


Robert W. Kluge: Named director, Spe 
cial Defense Program; Sidney Stark, direc- 
tor, Advanced Systems; and Herman R. 
Staudt, director, Pershing Ballistic Missile 
System Program, The Martin Company's 
Orlando Division, Fla 


Dr. N. L. Krisberg (USAF-ret.): For 
mer vice commander of the Air Force 
Office of Aerospace Research, joins The 
Boeing Co.’s Aero-Space Division as as 
sistant chief of technical staff 


Dr. Grace L. Hopper: Appointed direc- 
tor of systems research for Remington 
Rand Division, Sperry Rand Corp., New 
York City. With the company’s Univac 
Division since 1950, Dr. Hopper is a na 
tionally-known mathematician and is the 
originator of electronic computer auto 
matic programing 

Dr. Isidore Hodes: Former consultant 
to Bendix Corp., appointed head of Plasma 
Laboratory for the Aero/Space 
Dept., General Motors Defense Systems 
Division, Santa Barbara, Calif. Assisting 
Dr. Hodes is Arthur A. Vuylsteke, for- 
merly of GM Research Laboratories Phy 
cs Dept 


Physics 


John W. O’Hara: Former manager of 
Systems Engineering Div., Minneapolis 
Honeywell Co., named to head the Indus 
trial Electronics Dept., Systems Engineer 
ng Div., Aero Service Corp., Philadelphia 


Dr. Lester C. Van Atta: Appointed 
technical director, Hughes Aircraft Co.'s 
research laboratories, Malibu, Calif. While 
on leave from Hughes, Dr. Van Atta re- 
cently completed a year’s service in Wash 
ngton, D.C., as special assistant for arms 
control for the Director of Defense Re 
“arch and Engineering in the Office of the 
Secretary of Defense 


Dr. M. John Rice, Jr.: Appointed di- 
rector of engineering for Semiconductor 
Operations, CBS Electronics, manufactur- 
ing division of Columbia Broadcasting Sys- 
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HOPPER 


tem, Inc., Danvers, Mass. Previously Dr 
Rice was manager of semiconductor mate- 
rial engineering 

Brig. Gen. Bernard M. Wootton 
(USAF-ret.): Veteran of 30 yrs. service 
and former Commander of the Pacific 
AACS Area, joins Page Communications 
Engineers, Inc., Washington, D.C., as ex- 
ecutive director of contract services. 


Harry M. Sisson: Named director of 
administration; Kenneth Bank, division 
counsel; and J. J. Hanrahan, personnel and 
labor relations manager, for the Organics 
Division, Olin Mathieson Chemical Corp., 
New York City 


Jack W. Blanchard: Appointed chief 
engineer, Phoenix Electronics plant, Kaiser 
Aircraft & Electronics Div., Kaiser Indus- 
tries Corp. Prior to joining Kaiser, Blanch- 
ard was senior project director and asso- 
ciate research engineer, University of 
Arizona, Tucson. 


Roy A. Olerud and William B. Crox- 
ville: Named general managers of Indus- 
trial Electronics Division and Electronic 
Tube Division, respectively, Allen B. Du 
Mont Laboratories, Divisions of Fairchild 
Camera and Instrument Corp., Clifton, 
N.J. Olerud rejoins Du Mont from Inter- 
national Telephone and Telegraph Corp.; 
Croxville formerly was with Sperry Rand 
( orp 


Dr. Lorraine S. Gall: Named a spe- 
cialist microbiologist in the Space Environ- 
ment and Life Sciences Laboratory of 
Republic Aviation Corp.’s Research and 
Development Center, Farmingdale, N.Y. 
H. C. Towle appointed manager of the 
company’s newly formed Systems Integra- 
tion Section 


Arnold J. Ryden: Appointed to board 
of directors, Avien, Inc., Woodside, N.Y.., 
filling the vacancy caused by the resigna- 
tion of William O. Boschen. Ryden also 
is president of Midwest Technical Devel- 
opment Corp. and Telex, Inc., Minnea- 
polis, and chairman of the boards of Na- 
tional Semiconductor Corp., Danbury, 
Conn., and International Properties, Inc., 
Minneapolis 
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Hermetically Sealed to MIL-T-27A 
a 

SERIES of filter chokes have 
multiple ratings which make these 
units ideal for the complete gamut 
of military and industrial applica- 
tions. Transistor supply units have 
two windings to further add to their 
flexibility These units are also made 
as swinging type to enhance the 
regulation of the power supply. The 
use of grain-oriented core materials, 
to obtain the highest permeabilities, 
has produced reactors of exception- 
ally high inductance for a given size. 
Inductance range: 7 hys to 20 hys 
up to 1 amp, also: 2 mhys to 2.5 hys 
up to 16 amps. Metal cased for class 
R and molded for class $ tempera- 

ture requirements. 


| « 
_ IMMEDIATE DELIVERY 


From Stock 
a 


| 150 Varick Street, New York 13, N.Y. 
| PACIFIC MFG. DIVISION 

| 4008 W. Jefferson Bivd., Los Angeles 16, Calif 
| EXPORT DIVISION: 

13 East 40th Street, New York 16, N. Y. 
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ICF’s design and engineering skill has developed the most accurate 
and versatile tracking system available today. It is PTS —a mobil 
Photogrammetric Triangulation System 


PTS incorporates two or more ballistic cameras. It is the only 
missile tracking system which can consistently produce data having 
a bias factor of substantially less than unity 


PTS recorded the orbit of Sputnik 1 with an accuracy of 20 milli- 
seconds on the first attempt — it has performed even better since. Not 
only can it be used for missile and satellite applications, but for meas- 
urement of contour and deflections of structures such as radar an- 
tennas, bridges, buildings, airplane wings, and towers 


Above all, PTS is highly desirable in missile testing to reconcile 
conflicting trajectories by “hanging” them upon a ballistic camera 
trajectory which, in turn, is “hung” upon the stars 


INSTRUMENT CORPORATION of FLORIDA 


P.O. Box 1226, Melbourne, Florida 
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—tontracts ———— 


NASA 


$3,224,183—International Business Machines 
Corp., Huntsville, Ala., for rental of elec- 
tronic machines to compute administra- 
tive and scientific data for the Saturn 
space vehicle project (2 contracts 

$2,000,000—Ryan Electronics, San Diego, from 
Hughes Aircraft Co., for design, develop- 
ment, and fabrication of radar altimeter 
and Doppler velocity sensor equipments 
for NASA's Surveyor lunar soft-landing 
vehicle 

$1,000,000 Radiation Incorporated, Mel 
bourne, Fla., for PCM telemetry ground 
equipment for the Nimbus weather satellit« 

$993,559—Radio Corp. of America, Princeton 
N. J., for development of 4 payload cap 
sule for electrical propulsion system 
flight-testing 

$846,500—Flexonics Corp., Bartlett, I from 
Marshall SFC, for design, fabrication and 
testing of vent, pressurizing and prope 
lant feed lines on the Saturn’s fuel and 
liquid oxygen system 

$450,000—Ryan Electronics, San Dies for 
development and fabrication of hig? 
altitude radar altimeters for the Saturr 
space vehicle 

$114,128—Space Technology Laboratories, Inc 
Los Angeles, from Marshall SFC, for a 
study of the payload-carrying capabilities 
of current U. S. medium-class space 
vehicles, with respect to future satellites 
and mission requirement 

$98,264—General Dynamics/Convair, San Di 
ego, for research on feasibility of using a 
magnetohydrodynamic (MHD) engine t 
propel vehicles through deep space 

$52,000—The Martin Co., Baltimore, from 
Goddard SFC, for study of effects of ex 
tended space mission on non-metallic 
materials 


MISCELLANEOUS 


$547,984—Elgin National Watch Co E) 
Ill., for production of safety and armi 
devices used in Sidewinder, Sparrow and 
Hawk missiles 

$427,000—Gulton Industries, Inc., Metuchen 
N. J., from Grumman Aircraft Engineer- 
ing Corp., for power storage and conver- 
sion systems for the Orbiting Astronon 
cal Observatory (OAO) satellite program 

$321,000—-American Orbitronics Corp., Haw- 
thorne, Calif., from Aerojet-General Corp 
for missile components 


$767,000—Continental Electronics Mfg. Co 
Dallas, subsidiary of Ling-Temco Elec- 
tronics, Inc., for BMEWS radar transmit 
ter equipment 

$100,000—Industrial Electronics Dept., West- 
inghouse Electric Corp., Baltimore, for 
five 15-KW, dual-frequency RF generators 
for North American Aviation Corp 


Radiation Incorporated, Melbourne la 
from Bell Telephone Laboratories, for ce 
velopment, fabrication and installation of 


two automatic-tracking antenna systems 
for use with Bell System's experimenta 
communications satellite No amount 
disclosed 


Lockheed Aircraft Service, Ontari Calif 
from MacDonald-Scott and Associates, for 
testing and calibration of propellant- 


loading systems at nine Titan missile 
launch sites near Moses Lake, Wash 


NAVY 


$1,800,000—Hughes Aircraft Co., Culver City 
Calif., from BuWeps, for production of a 
new infrared device to measur mall 
changes in temperature 

$1,000,000—Microwave Associates, Inc., Bur! 
ington, Mass., from BuWeps, for produ 
tion of magnetron tubes 

$63,000—Daystrom, Inc., Pacific Div., I 
Angeles, for control gyroscopes and spares 
provisioning data for Regulus I missile 
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Hughes Aircraft Co., Pullerton, Calif., for 
studies into the feasibility of integrating 
all communications, weapons, sensors, 
and command and control systems aboard 
a nuclear attack-killer submarine and a 
guided missile frigate to be built in ‘62- 
‘63. No amount disclosed 

Radio Corp. of America, Burlington, Mass., 
for research and development of an auto- 
pilot system design for hydrofoil craft 
No amount disclosed 

McCormick Selph Associates, Hollister, Calif., 
from Naval Air Development Center, for 
development of a miniaturized gas gen- 
erator to inflate sonobuoy flotation bags 
No amount disclosed 


ARMY 


$70,685,283—The Martin Co., Orlando, Fila., 
for Pershing weapon system (2 contracts) 

$16,998,127—The Martin Co., Baltimore, for 
design, construction and test operation of 
a 10000 KWe (net) floating nuclear power 
plant 

$4,031,455—Raytheon Co., Waltham, Mass., for 
concurrent repair parts for the Hawk 
missile system; $113,330 for Blue Streak 
and emergency replenishment parts 

$357,103—-Sperry Gyroscope Co., Great Neck 
N. Y., for field engineering services in 
support of Sergeant missile system 


AIR FORCE 


$5,440,000—-Sperry Gyroscope Co., Great Neck, 
N. Y., for installation and testing of high- 
powered, long-range, frequency-diversity 
search radars 

$2,100,000—-Reconnaissance Systems Labora- 
tories, Sylvania Electronic Products, Inc., 
Mountain View, Calif. for engineering 
and production of receiving equipment 


$2,000,000 — Minneapolis-Honeywell’s Boston 
division, from General Dynamics/Astro- 
nautics, for rate gyroscopes for use in 


guidance systems on Atlas missiles 


$1,917,000—RCA’s West Coast Missile and 
Surface Radar Division, Van Nuys, Calif 
from GD/Astronautics, for Atlas missile 
launch control and checkout equipment 
(2 contracts) 

$1,700,000—Franklin Institute, Philadelphia 
for design, development, and construction 
of dynamic escape simulator for use in 
designing escape capsules for high-speed Jet 
aircraft and Dyna-Soar. 

$1,014,548—The Martin Co., Baltimore, for 
repair and modification of TM61/76A mis- 
Siles and related equipment 

$255,000—Brush Beryllium Co., Cleveland 
for continuation of development of pro- 
duction techniques for aircraft-quality 
beryllium sheet 

$250,000—National Research Corp., Cambridge 


Mass., for research and development on 
encapsulated ingredients for solid pro- 
pellants 

$145,000 Space-General Corp., Glendale 


Calif., for research into the feasibility of 
detecting underground nuclear explosions 
by means of electromagnetic signals 


$76,000—Melpar, Falls Church, Va., for con- 
tinued investigation of electronic neurons 
for flight control and other systems per- 
taining to satellite reliability and control 


$73,056—Armour Research Foundation, Ifli- 
nois Institute of Technology, Chicago, for 
research on analytical investigation of 
combustion instability in solid-propellant 
rockets 

Space Technology Laboratories, Los Angeles 
from AFSC, for a study of the effects of 


highly accelerated microscopic particles 
striking various surfaces. No amount 
disclosed 

Automation Industries, Inc., Manhattan 


Beach, Calif., for investigation of the use 
of infrared energy in evaluating critical 
aircraft and missile materials 
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NOW 


a new input for 





MARKET PREDICTION 





How often have you forecast your company’s future on the basis of incom- 
plete information? Estimates of the existing market, arbitrary definitions on 
its composition; guesses on your share, someone else’s thinking on its trends. 


Your ability to forecast is dependent upon the accuracy and completeness 
of the facts you start with. As in most jobs, you do the best work when you 
have the right tools—and a tool necessary for precise forecasting is full 
information on your current market. ‘You can’t predict the future when 


you're standing in quicksand.” 


DEFENSE MARKET MEASURES 
is a quarterly statistical analysis that 
defines and measures today’s missile, 
electronic, weapon and aircraft mar- 
kets. DEFENSE MARKET MEAS- 
URES shows you for each of 180 sys- 
tem product categories: How many 
dollars are going into each of the sys- 
tem product markets. Which govern- 
ment agencies are making the awards 
What kind of business it is. Which 
companies are receiving the business 
in specified system areas. Which com- 
panies are preferred by certain gov- 
ernment agencies. How current book- 
ings compare to last year’s. Changes 
in the type of business. What growth 
systems are developing for the future 


Now, for the first time, the facts are 
available to give you: 

DOLLAR SIZE of your market 

SHARE you are capturing 


POSITION of your competition 
POTENTIAL MARKET for your capa- 
bilities 


SOURCES of government awards 
TRENDS of system finding, agency ex- 
penditures, market composition 


How is this done? We divide the en- 
tire defense market into 180 system 
and product categories. Our national 


intelligence-gathering network sup- 
plies information on the awards going 
to each category in both the prime 
and subcontract markets. This de- 
tailed award information is an input 
for a data processing facility that con- 
structs and analyzes the separate sys- 
tem markets. 

Every quarter, you receive a bound 
book of vital market statistics. This 
is not another market survey; it is a 
precise statistical picture of your mar- 
ket, correlated by data processing to 
insure accuracy and to present the 
information in a meaningful form for 
your use. Some of the categories that 
are measured: long distance radio 
navigation transmission systems, 
basic research in solid state physics, 
missile liquid rocket propulsion sys- 
tems—plus 177 others. 

Why is DEFENSE MARKET 
MEASURES important? It is market 
intelligence that reduces your risk in 
the decision-making process—that ef- 
fects your firm's competitive position. 
DEFENSE MARKET MEASURES is 
accurate as data processing tech- 
niques can guarantee, comprehensive 
as time and effort can make it, and 
precisely objective. It is an important 
new input for your market predictions. 





CLIP AND MAIL THIS COUPON FOR FULL INFORMATION. 


FROST & SULLIVAN, INC.., Dept. 85, 170 Broadway, New York 38, N.Y. 


Please send me full information on the DEFENSE MARKET 
MEASURES. 
> ' 
Name & Title 
Company 
< Address 
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36 or more 


fully controllable 
images 





from one Kollmorgen 
projector system 


Ships, planes, and submarines to 
simulate combat maneuvers on 
battle terrain were required for 
a naval classroom training de- 
vice. The problem was taken to 
Kollmorgen . . . and solved with 
a unique projector system that 
can produce up to 36 individual 
silhouettes of military warfare 
equipment—fully controllable at 
any speed, in any direction, and 
on any screen or wall. Depending 
upon design parameters, as many 
as 144 images or more could be 
provided. 

The multi-image projector oper- 
ates by utilizing a variable num- 
ber of image projectors to cast 
preselected images on a screen. 
A separate projector system pro- 
vides stationary grids or charts. 
Thus, images can be maneuvered 
on simulated battle environments 
by remote control. 

Kollmorgen offers specialized 
optical /electronic/mechanical 
skills to meet all kinds of spe- 
cialized or unconventional re- 
quirements. Write Dept. 6-8 





PRESENT US WITH A PROBLEM 
(< KOLLMORGEN 
Wey : RATION 


us NORTHAMPTON MASSACHUSETTS 





44 Circle No. 16 on Subscriber Service Card 


—products and processes 


Associated Spring Corp. is applying 
continuous high-speed electronic flaw 
inspection of ferromagnetic spring wire 
on a production basis. The system, 
using a specially adapted eddy-current 
detection technique, greatly improves 
the quality and reliability of high-per- 
formance springs. 

Development of this production tool 
allows the elimination of any wire with 
harmful nicks, pits, and seams that may 
cause expensive spring failures in serv- 
ice. The test equipment uses a combina- 
tion of electronic and mechanical sys- 
tems. The electronic circuitry provides 
the signals for a tape readout which 
designates “off-specification” sections of 
the wire tested. Sections of wire failing 


Detector Finds Spring Flaws 











to meet set standards are marked by a 
lacquer spray for subsequent discard 

The tape becomes a permanent rec- 
ord that can serve to certify wire qual- 
ity. An eddy current is induced in the 
wire by means of exciter coils. A pair of 
sensing coils detects any change in the 
normal eddy-current pattern of sound 
wire if the pattern is interrupted by 
flaws, such as pits, seams or scratches 
The electronic equipment amplifies and 
filters these changes and then triggers 
the marking system. The equipment will 
initially be used primarily for the inspec- 
tion of valve-spring quality wire. The 
unit also may be used to inspect other 
wire for springs requiring a great degree 
of reliability. 


Circle No. 225 on Subscriber Service Card 


Booster Follower 


A new plug-in follower amplifier, 
Model K2-BJ to be used as a booster 
with militarized operational amplifiers 
has been announced by Philbrick Re- 


| searches, Inc. A rugged militarized ver- 





sion of the earlier K2-B1, the new im 
proved K2-BJ provides for the opera 
tional amplifiers an increased steady- 
state output of 20 ma at +100 volts, 
gain about 0.8, output impedance about 
250 ohm (before feedback). 

Circle No. 226 on Subscriber Service Card 


Rotary Generator 


Pacific Scientific Instrument Labora- 
tories is marketing a rotary acceleration 
generator designed for test qualification 
programs and production testing. The 
20-in.-diameter spin table, designated 
model RA-ATC-500-1, tests dynamic 
characteristics of instruments and scien- 
tific objects from 3 to 500 g-pounds 
Among these are accelerometers and 
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transducers, small flight packages and 
other instruments requiring high g qual- 
ification. A large number of %-in. 
tapped holes are arranged at increasing 
radii starting at 3 in. and going up to 9 
in.; these are provided for securing test 
objects and fixtures. The rotary accel 
eration generator employs dual controls 
to provide an infinite variable platform 
speed within an operating range of from 
10 to 2000 RPM. 


Circle No. 227 on Subscriber Service Cord 


Linear Accelerometer 


A miniature piezoelectric linear ac- 
celerometer that features high natural 
frequency characteristics, small size, 
and rugged construction has been intro- 
duced by Statham Instruments, Inc. The 
Statham Model AK 105 employs a sen- 
sitive, self-energizing piezoelectric ele- 
ment for reliable and accurate measure- 
ments of linear accelerations. 

Designed to withstand aerospace en- 
vironmental requirements, the Model 
AK 105 is encased in stainless steel and 
operates over a temperature range ol 

65°F to 250°F. Other characteristics 
of the accelerometer are: natural fre- 
quency, approximately 50 kc; sensitiv- 
ity, nominal 17 peak millivolts per peak 
g at room temperature; weight, approxi 
mately 0.8 ounces 
Circle No. 228 on Subscriber Service Cord 


Graphite Control Valve 


Designed especially for corrosive 
service, or where thermal shock is a 
factor, this single-seated control valve 
utilizes impervious graphite in the split 
body construction. Impervious graphite 
is unaffected by all corrosives except a 
few highly oxidizing agents, it is im- 


o—— ~~ 
Nectar 
I. 


3 






mune to the effects of thermal shock 
and is non-contaminating to material in 
process. The valve is a product of Falls 
Industries, Inc. 
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Cable Connector Kit 


A designer's kit that provides design 
flexibility in the use of ribbon cable and 
includes the necessary items to fabricate 
special ribbon cable assemblies has been 
announced by Digital Sensors Inc. The 
connectors are the new Tape- Terms 
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OUING UF 


WITH 


RCA TITAN 


PROJECT 


RCA Titan Project, Marysville, California, has a 
limited number of openings for experienced Missile 
Engineers willing to step up to RCA. Openings 
exist at all levels in these engineering areas: 


@ FUELING AND PROPULSION 

@ MECHANICAL EMPLACEMENT 

@ STANDARDS, SAFETY, QUALITY 

@ LAUNCH CONTROL AND CHECKOUT 
@ ELECTRO-MECHANICAL INTEGRATION 


If you are a qualified Missile Engineer and would 
like more information about the chalk nge and ben 
efits awaiting you at the RCA Titan Project: (a 

circle your prok ssional area above b) check the 
items of information desired below c) attach a 
resume of your professional accomplishments to 
this ad and mail today 

If you wish, feel free to send your resume or re quest 
an applic ation from the address below 


Please send more information about: 


— Rapid advancement opportunity in my 
professional area circled above 


ae Ideal family living conditions in greater 
Marysville area 

— Challenging RCA Service Company Titan 
Project 
Liberal RCA Employee benefit program. 
Send RCA application form 


If possible, arrange a personal interview at my convenience in: 


Marvsville, California 
Other (Write in a 


Direct all replies to 


Mr. Richard Bernard 
RCA Service Company 
Box 2578, Dept. MR-9 
Van Nuys, California 


RCA SERVICE COMPANY 
A DIVISION OF RADIO CORPORATION OF AMERICA 
The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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... products and processes 








which are supplied in a variety of mod- 
els for use in terminating or connecting 
ribbon cable to almost any type of elec- 
trical connection, including wire type 
connectors. 

The Tape-Terms require no strip- 
ping of the conductors and are installed 
with a crimping tool provided in the kit. 
The kit also includes a five-foot-length 
of ten conductor ribbon cable, complete 
instructions on how to best apply ribbon 
cables and information on its character- 
istics. 
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Versatile Cone Drill 


Lower tool costs, fewer tool changes, 
and elimination of separate finishing 
steps in some drilling operations are 
made possible by a new cone drill de- 
veloped by Scully-Jones and Co. A 
single drill produces a wide variety of 
hole diameters in metal, plastic, or any 
other relatively thin material. Tool 
change time and need for stocking a 
variety of drill sizes are eliminated. It 
drills any hole size from “4” to 1%”. 
The cone drill eliminates circular hack 
sawing or knockout punching in sheet 
metal work. It has a 7/32-in.-diameter 
drill point, so no center drilling or 
punching is necessary. 

Circle No. 231 on Subscriber Service Card 


Radiation Test Set 


A complete radiometric measuring 
system designed to test or evaluate op- 
tical systems, detectors or detector elec- 
tronics, and to determine the effects of 
changes in configuration has been devel- 
oped by Barnes Engineering Co. Also 
when used in conjunction with a known 
intensity radiation reference source, the 
test set can be used to obtain absolute 





DECONTAMINATE HYDRAULIC SYSTEMS TO 2 MICRONS 


PORTA DE-CON removes particulate contaminates down to 2 microns and 
dehydrates (25 ppm) hydraulic systems and test stands... fast. Example: a Navy 
jet fighter’s contaminated hydraulic system was a 12 day clean-up. Now, Porta 
De-Con gets it back on the line in 2 hours! Simple, one-man (non-tech) opera- 
tion. Saves its low first cost in reduced labor, shorter down-time of expensive gear. 
Handles JP, RP fuels, Oronite, marine hydraulic fluids, Mil H-5606 fluids and 
dielectric oils. Get the full story, with low prices, by circling reader card now. 


PACIFIC DIVISION bie HOUSTON FEARLESS CORPORATION 
24660 Crenshaw Boulevard, Torrance, California /SPruce 5-1211 
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values of the parameters for portions of 
radiometric systems. Values of mono- 
chromator resolution, optical filter 
transmission, optical system collecting 
power, detector responsivity, and in ad- 
dition, relative values of many other 
parameters can be obtained. 
Circle No. 232 on Subscriber Service Card 


Analog Multiplier 


Static accuracy of .15%, simplified 
circuit design, and reduced cost are 
features of the electronic multipliers, 
Model 160, from Applied Dynamics 
Inc. The multipliers are available on the 
firm’s analog computers as separate 
components for expansion of other dc 
analog systems operating between +100 
volts as independent units or as individ- 
ual boards, 

Absolute value circuits permit re- 
duction of the number of components, 
increasing reliability, and lowering cost 
of the multipliers, which can be used 
for multiplication, division, squaring, o1 
extracting square roots, The solid-state 
units are temperature compensated, with 
bandwidth limited primarily by ampli- 
fier operation. 
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Hall Devices 

Two new Hall-Effect magnetic sens 
ing devices—the Transverse Field and 
Axial Field “Hall-Paks’—have been 
produced by F. W. Bell, Inc. Both units 
are of non-inductive construction, mak 
ing possible new and improved dec ap- 
plications. They exhibit low noise out 
put, improved low-level performance, 
and high Hall output combined with 
low zero-field output voltage to elim- 
inate the need for external null voltage 
compensation in many applications 
Both the axial and transverse “Hall- 
Paks” operate in the broad temperature 
range of —40°C to 100°C 
signed for continuous operation at 85°¢ 
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and are de- 


Circular Metal Seal 


A circular metal seal designed to 
withstand any known space-age tem- 
perature or pressure extremes has been 


[ 
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developed by research engineers of 
Lockheed-California Co., a division of 
Lockheed Aircraft Corp. E. B. Wiggins 
Oil Tool Co., which collaborated with 
Lockheed in product development, is 
manufacturing and marketing the BAR 
-X- seal under terms of a licensing 
agreement. Laboratory tests show the 
cruciform-profile seals remain effective 
at temperatures from 400 to 1500 
F, and at pressures from spatial 
vacuum to 600 Ibs. per square inch 

Circle No. 235 on Subscriber Service Card 


Ferrite Isolators 

Sylvania Electric Products Inc. is 
marketing magnetically shielded ferrite 
isolators for operation from 1.0 gc to 
11.0 gc. Designed for use in compact 
systems where component space is 





severely limited, the isolators function 
in close contact with other magnetic 
materials with no degradation of per 
formance or adverse effect on adjacent 
circuitry. They offer 10 to 1 isolation 
to-insertion-loss ratios with maximum 
VSWR’s of 1.3 to 1. Typical band 
widths are 1.36-2.56 gc, 4.2-6.0 gc, and 
4.8-7.0 gc. All performance character 
istics are maintained from —30 to 60°¢ 

The units can be fitted with any stand 
ard coaxial connector 
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EBW Checkout Unit 


An exploding bridgewire continuity 
checkout unit, hand-portable and bat 
tery powered, is used to test exploding 
bridgewires and provide the user with 
a positive indication of wire and circuit 
continuity in units such as EBW ignit- 
ers, pressure cartridges, explosive bolts 
and other EBW devices. The continuity 
of the bridgewire is determined by fre 
quency discrimination. The checkout 
unit was developed by Special Devices 


Inc 
Circle No. 237 on Subscriber Service Card 


Linear Pulse Amplifier 


A completely transistorized linear 
pulse amplifier featuring varied applica 
tions has been produced by Franklin 
Systems, Inc. Designated as Model 15 
A-002, the unit has application as a 
high performance pulse amplifier as 
well as a nuclear scintillation type am 
plifier. 

Circle No. 238 on Subscriber Service Card 
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LLERY PROPELLANT BRIEFS 


Let’s talk 
impulse in 
space 





Exotic chemical propellants will often find their most useful applications in 
upper stages, for course or orbit correction and lunar landing or take-off. 
Isp values compared at Pg=0.2 psia have a different relationship than when 
compared at Pg=14.7 psia. Such an approximation of “space” conditions 
gives a much truer picture of the relative performance of propellant systems. 
We present (from Callery’s new booklet — Propellant Performance Data*) 
a few excerpts to illustrate the point. As the U.S. standardizes on LOX-RP, 
LOX-LHb», and solids, there is still considerable merit in storable liquid 


systems for specialized jobs in space. 





PROPELLANT SYSTEM SPECIFIC IMPULSE 
Sea Level Space 
1000-+14.7 1000--+0.2 

H2-O2 391 470 | 
BsH,-OF, 367 466 
BsHs-F2 360 460 
NoH4-Fe 363 436 
BsH,-O2 327 421 
BsHo-NF3 326 412 
BsHo-H202 316 405 
BsHo-N204 306 391 
BsHo-ClO5F 306 390 
RP-O, 300 379 | 
BsHo-CIF; 290 368 
NoH4-N20, 291 354 
CH2-NO,CIO, 278 349 | 


*Available upon letterhead request from 


Callery Chemical Company, Defense Products Department 
Headquarters: Callery, Pennsylvania. Telephone Evans City (Pa.) 3510 
West Coast: 15537 Lanark Street, Van Nuys, California, Telephone STate 1-5761 
Washington, D.C.: 709 DuPont Circle Building, Telephone ADams 4-4200 
Dayton, Ohio, Suite 12, 2600 Far Hillis Avenue, Telephone AXminster 8-1242 
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—reviews 


MAN’S VIEW OF THE UNIVE, SE, R. A. Lyttleton, 


Atlontic-Little, Brown, Boston, 108 pp., $3.95. 


The author has used his hundred-odd- 
pages well by giving to the lay reader a 
lucid and seemingly unhurried description 
of our universe. This is a difficult thing 
to do—to discuss the earth in only nine 
pages, the planetary system in the same 
space, and the sun in only eight pages. 
Yet, in a style far more literary than tele- 
graphic (although the latter might seem 
the style to use in a space so cramped), 
Lyttleton even manages to discuss some of 
the intricacies of recent astronomical in- 
vestigations and to indicate some of the 
problems to be solved. This book is prob- 
ably the easiest way for an adult to make 
his first step into astronomy. 


METEOR SCIENCE AND ENGINEERING, D. W. 
R. McKinley, McGraw-Hill Book Co., New York, 
309 pp., $12.50. 


This is a book for the engineer who, 
either through curiosity or because of his 
job, wants to know something about the 
properties, behavior and effects of meteors 
and the means available for watching 
them. 

The meteor expert looking for field and 
laboratories studies of meteorites will not 
find them here. Instead, he will find a good 
attempt at unifying the field of meteor 
science and engineering—first, by a survey 
of the visual and photographic techniques 
for watching meteors; next, by a technical 
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but not overpowering discussion of radio 
techniques for keeping track of meteors; 
and finally, after going into astronomical 
aspects and some physical theory, by an 
easy-to-read study of the practical appli- 
cations of the forward-scattering properties 
of meteors to commercial and military 
communications systems. 

The author is well qualified to write 
the book, having published more than 40 
scientific papers on radio observations of 
meteors in addition to other papers on 
radar design and electronic design. He is 
presently Associate Director of the Radio 
and Electrical Engineering division of 
Canada’s National Research Council. 


THE PHYSICAL PRINCIPLES OF ASTRONAUTICS, 
Arthur |. Berman, John Wiley and Sons, Inc., 
New York, 350 pp., $9.25 


The alternate title is “Fundamentals 
of dynamical astronomy and space flight,” 
which is more descriptive because Astro- 
nautics, like Aeronautics, embraces the 
spectrum from vehicle design to modern 
physics. 

What the author seems to be showing 
is the effects of the astronomical bodies 
and Newton’s and Kepler’s laws on space 
vehicles. He does this simply and well, so 
well that an engineer would find reading 
the book enjoyable as well as rewarding. 

The text is written for late-undergrad- 
uate or early-graduate level, and for stu- 
dents whose calculus may be dusty but 
not tarnished. The author writes from 
fundamental principles and doesn't stray 
far from them. Most readers can add their 
own flourishes if they want to. 

In Part I, semiquantitative aspects of 
the astronomy of the solar system are 
treated. Part II discusses those funda- 
mental concepts of mechanics needed for 
an understanding of astronautics—mass, 
weight, potential energy, and Coriolis 
force. In Part III, the properties of orbits 
and transfer trajectories and the effect of 
perturbative forces are described. 

In effect, the book is a starting point 
for the technical man going into astro- 
nautics. It is highly recommended. 


TRANSISTOR CIRCUIT ANALYSIS, Maurice V 
Joyce and Kenneth K. Clarke, Addison-Wesley 
Publishing Co., Reading, Mass., 46] pp., $10.75 


Here is a text for the serious student 


and worker in junction transistor cir 








cuitry. It presumes that the reader has a | 


reasonable background in transient anal- 


ysis techniques, in the use of pole-zero pat- | 
terns in network analysis, and in loga- | 


rithmic gain and phase plots. Given this 
background, the student will proceed easily 
through the basic methods of analysis 
given early in the book. 


The authors emphasize that this is not | 


a text in solid-state physics or transistor 
construction, nor is it just a compilation 


| of a large number of transistor circuits. 


The transistor models employed in the 
book are restricted to a small number that 
are all easily interrelated. 

Initially, simple low-frequency models 
are presented and are related to the under- 
lying physical processes that occur in the 
devices. Then, after the reader has been 
made familiar with the simple models, the 
text introduces complications. 








—when and where—— 


AUGUST 

American Society of Mechanical Engi- 
neers 1961 West Coast Conference of 
Applied Mechanics, University of 
Washington, Seattle, Aug. 28-30. 

ASME and AIChE International Heat 
Transfer Conference, New Develop- 
ments in Theory and Practice, Uni 
versity of Colorado, Boulder, Aug. 28 
Sept. 1. 

Third International Symposium on Rockets 
and Astronautics, Japanese Rocket So- 
ciety, Tokyo, Aug. 28-Sept. 1. 

Second Annual Bionics Symposium, spon- 
sored by General Electric Co. and 
Cornell University, GE Advanced Elec 
tronics Center, Ithaca (N.Y.), Aug. 30 
Sept. 1. 


SEPTEMBER 

Army Aviation Association of America 
Annual Meeting, Sheraton-Park Hote! 
Washington, D.C., Sept. 3-5. 

Farnborough Exhibition, England, Sept. 4 
10. 

8th Anglo-American Aeronautical Confer- 
ence, Royal Aeronautical Society and 
Institute of the Aerospace Sciences, 
London, Sept. 4-14. 

National Conference, Institute of Engi- 
neering Inspection and Society of Non- 
Destructive Examination, Oxford, Eng 
land, Sept. 5-8. 

Joint Nuclear Instrumentation Symposium, 
sponsored by IRE’s professional groups 
on Nuclear Science and Instrumenta- 
tion, AIRE, ISA, and others, North 
Carolina State College, Raleigh, Sept 
6-8. 

National Symposium on Space Electronics 
and Telemetry, IRE, University of New 
Mexico, Albuquerque, Sept. 6-8 

National Conference, Association for 
Computing Machinery, Statler-Hilton 
Hotel, Los Angeles, Sept. 6-8 

1961 New Product Exhibit and Confer- 
ence, Los Angeles Chamber of Com- 
merce, Ambassador Hotel, Sept. 7-8 

1961 Fall Meeting of the Combustion In- 





stitute, Western States Section, Uni 
versity of California, Berkeley, Sept 
7-8 
Electronics Engineers 
Wanted for M/R 
Editorial Positions 
Wanted: Electronics engi- 


neers now working in missile 
space industry with expert- 
ence in writing for publica- 
tion. Fulltime positions open 
in Missiles and Rockets edi- 
torial offices in New York and 
California. News background 
desirable. Send resume, in- 
cluding current salary. 
Box 68, Missiles and Rockets 
1001 Vermont Avenue NW, 
Wash. 5, D.C. 
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MEANS 
ACCURACY ® 
HERE : 








U.S.A.F.’s FPS-35 Radar Antenna 


built for Sperry Gyroscope Co 


Blaw-Knox skill in fabricating intricate structures to close tol- 
erances makes possible even greater accuracy in the operation of 
radar antennas, tracking antennas or radio telescopes. Highly de- 
veloped manual skills and skillful operation of machine tools 
assure better fit in these large, but extremely precise instruments. 

It is the master-craftsman skills at Blaw-Knox, plus Blaw- 
Knox’s unique shop facilities and years of fabricating experience, 
that produce close-tolerance instruments. And Blaw-Knox engi- 
neering skills assure the right design to make the best use of 
those facilities and that experience. 

Blaw-Knox designs and produces antennas tc close tolerances 
with minimum deflections at reasonable cost fabricates in 
steel, special alloys and aluminum designs to your needs or 
buiids to your specifications. Complete research, engineering, 
testing and fabricating facilities are at your disposal. Write or 
phone for immediate attention. Blaw-Knox Company, Pittsburgh 
38, Pennsylvania. Phone STerling 1-2700. 


BLAW-KNOX 


ANTENNAS 
Blaw-Knox designs and manufactures for America’s growth industries: METALS 
Rolling Mills « Steel Processing Lines « Rolls * astings * Open Hearth 


Specialties « PROCESSING: Pr 
pment and Pressure Pipir 


cess Design, Engineering and Piant Construction 


Services * Process Equ “”~@ * CONSTRUCTION: Con 


BLAW-KNOX 





crete and Bituminous Paving Machines * Concrete Batching Plants and Forms 
A Gratings * AEROSPACE: Fixed and Steerable Antennas + Rad Telescopes 
Towers and Special Structures * POWER: Power Plant Specialities and Vaives 
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editorial... 








Apollo Beset by. Avarice 


HE NASCENT Apollo program appears headed 
for real trouble unless some firm measures are 
taken. 

“The way things are going, I will guarantee that 
we will be second on the moon,” comments one 
of the missile/space industry’s top executives. 

It is easy to blame the National Aeronautics and 
Space Administration for the situation. More than 
three months have passed since President Kennedy 
outlined the ambitious project to put a man on the 
moon ahead of the Soviet Union. 

Confusion would be a mild word to describe what 
has been going on at NASA since then. The agency 
was not geared for a space race as such. Not only 
was a review and overhaul of Apollo objectives 
necessary, but a new look at the unmanned lunar 
program was needed. 

Industry members have been quick to point the 
finger at the space agency for the difficulties which 
are bogging down the program. Certainiy, NASA is 
responsible for much of the indecision afflicting the 
project. Naming of a chief for the project, due 
shortly, may put an end to the wheel-spinning period 
if he takes firm control. The appointment is overdue. 

But the industry itself must take much of the 
blame for the situation which has developed. And if 
the attitude of many major members of the industry 
doesn’t change, the Apollo program may wind up as 
a second-rate effort when the national interest calls 
for the best we can put forth. 

There is an unseemly scramble among companies 
seeking a piece of the lucrative project. Teams are 
being formed only to dissolve as one or another 
raember deserts to a more promising camp. The 
almighty Apollo dollar is being pegged at a higher 
value than company integrity. 

The temptation is strong to throw both integrity 
and judgment out the window in view of the rewards 
in sight. This is perhaps concomitant with a program 
of Apollo’s potential. Company survival may in some 
cases be at stake. The firm which fails to get a piece 
of the Apollo program may face a bleak future, 
particularly as the missile programs begin to run 
down. 

But this is a situation the industry must learn 
to live with. While a considerable number of dollars 
are to be spent in the U.S. space effort, they will be 


spent on fewer programs. The time gap between 
programs will become longer and the unsuccessful 
bidder will not find, as he has found in the past, 
another program coming close behind to keep work- 
ers and machines busy. 

The dangers arising from NASA's indecisiveness 
and industry’s shyster business tactics are secondary, 
however, to a greater hazard which is almost inherent 
in a program of Apollo's size. 


T IS QUITE APPARENT that rather than risk 
losing a piece of the program, some major com- 
panies are prepared to tell NASA what they think 
NASA wants to hear, regardless of their own views. 
Unless top NASA officials and responsible indus- 
try executives move right now to head off this trend, 
it can do incalculable damage to the lunar effort. 
Traditionally, our national strength has been based 
on the flow of ideas from industry to government 
To cut off that flow at this critical time in our exist- 
ence, to cut it off for reasons of greed, will assuredly 
place us behind the Soviet Union. If it happens, we 
will deserve it. 

Yet we know of one major firm whose representa- 
tives admit privately that their Apollo proposal was 
not in their view the best approach. It was tailored 
to conform to NASA desires. 

Integrity perhaps demanded less of a sacrifice in 
the days when a great variety of military aircraft 
were being procured. If you missed out on one con- 
tract, there was another competition coming up 
shortly. Yet we can remember when Ed Heinemann, 
then of Douglas-El Segundo, was willing to do battle 
with Navy brass concerning his ideas on lightweight 
aircraft. Some fine airplanes resulted. 

More than ever, we need that kind of guts. The 
corporate risk admittedly is greater. But individual 
companies in the industry must put forward no less 
than what they believe is their best—and NASA 
must demonstrate its willingness to consider these 
ideas without prejudice. 

If we then finish second, we will at least have 
run our best race. To do less, to let avarice overcome 
integrity, is, to put it in its bluntest terms, a betrayal 
of the nation. 


William J. Coughlin 
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by ABLESTAR and AGENA’B 





with DIMAZINE 


(unsymmetrical dimethy!ihydrazine, UDMH) 


the storable high-performance fuel! 





There are no launching crews or support equipment miles 
above the earth’s surface where AbleStar and Agena-B begin 
their crucial missions. Yet out of a combined total of 52 oppor 
tunities to perform, from initial flight tests through 12 July 
1961, these advanced upper stages and their earlier configu 
rations have racked up at least 44 unqualifi d successes with 


only 4 known failures involving their propulsion systems 


These powerful, versatile liquid-fuel vehicles, mated with 


with an impressive array of firsts. An AbleStar was the first 
| 


i 


rugged Thor and Atlas boosters have led the race for space 


rocket engine to be successfully restarted in space and a prec 
cessor Able helped send the first re-entry vehicle over full inter 
continental distance. The Agena vehicles were the first to put 
and the 
first to send capsule s back to earth from orbit. Together, they 


have helped orbit no less than 39 of the 48 U.S. satellites! 


me 


CORPORATION 


U.S. orbital payloads into the thousand pound class 





Both are reliable, restartable and applicable to a variety of 
space missions Both use Dimazine in their bi-propellant main 


propulsion systems 


Dimazine provides a near-ideal combination of physic al and 
chemical properties for rocket ipplications. It is remarkably 
stable to heat, contamination (catalytic decomposition ) and 
shock. Its non-corrosiveness, low freezing point storability and 
ease of handling minimize the complexities of pre-firing opera- 
tions. It has excellent characteristics of ignition, combustion; 
fuid-flow and cooling. Density, liquid range and vapor pres- 


sure are ilso favorable 


Dimazine can be used with a variety of storable and higher 
energy cryogenic oxidants. Fast expandability of production, 
to meet new 


ind larger requirements with increasingly favor 


able supply economics, has been re peatedly demonstrated. 


CHLOR-ALKALI DIVISION 


i161 E. 42nd Street, New York 17 
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